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We  are  indebed  to  a  friend  for  the  following  clear  and  satis&ctory  expla- 
nation of  the  recent  rupture  of  the  boiler  of  the  steamer  Mohegan.  It  will 
be  seen  that  the  fault  was  not  in  the  form,  bat  in  the  construction  of  the  boil- 
er. Such  accidents  serve  as  useful  lessons  to  the  careful  mechanic — ^by 
teaching  the  necessity  of  increasing  the  strength  of  the  boiler  in  thoSe  por- 
tions which  hare  hitherto  been  left  comparatively  weat 

EXPLOSION    OF    THE    BOILER    OF   THE    STEAKBOAT    HOHEGAN. ^APaO.,    1843. 

The  steamboat  Mohegan,  at  the  time  of  this  explosion,  was  famished  with 
two  copper  multiflue  or  tubular  boilers,  two  and  a  half  years  old,  construct- 
ed after  the  plan  of  locomotive  ^igine  boilers,  for  railroads.  The  tubes, 
(260,  or  thereabouts,  in  number,)  had  a  l&Hgtk  of  about  eleven  feet,  with  a 
diameter  of  about  two  and  a  half  inches,  one  only,  of  the  boilers  burst 
The  rupture  was  in  the  flank  of  the  outer  cylinder  or  shell,  partially  under- 
jaeath  and  nearly  midway  of  the  length  of  the  tubes.  It  evidendy  commen- 
ced at  an  arm-hole,  throe  by  seven  inches,  in  the  side  of  the  boiler.  Fr<»n 
this  arm-hole  a  roit  was  made  each  way  to  t^e  nearest  seam  or  row  of  riv- 
ets, the' portion  separated  hanging  like  a  flap,  of  ^e  width  of  a  single  sheet 
of  copper,  and  forming  an  opaiing  for  the  escape  of  hot  water  and  steam, 
of  about  three  square  feet  The  explosion  was  accompanied  by  a  loud  re- 
port, and  the  end  of  the  boiler  nearest  the  rupture,  was  raised  some  three 
feet  from  its  bed.  The  circumstances  attending  this  explosion  do  not  appear 
to  warrant  the  conclusion  of  its  having  been  produced  either  by  a  deficiency 
in  the  supply  of  water,  or  firom  an  undue  pressure  of  the  steam,  llie  part 
which  gave  way,  was  low  down  in  the  boiler,  and  was  not  exposed  either  to 
the  direct  or  indirect  action  of  the  heat,  and  could  not  therefore  Imve  been 
weakened  from  this  cause,  and  had  there  been  an  extraordinary  pressure  of 
steam,  the  boiler,  if  properly  constructed,  would  have  yielded  internally,  as 
in  all  similar  cases  of  locomotive  boilers,  by  the  rupture  of  one  or  more  of 
the  tubes,  and  the  effect  would  also  most  likely  have  extoided  to  the  boiler, 
between  which  and  the  ruptured  one  there  was  a  free  communication. 

The  cause,  dierefoie,  for  the  bursting  of  the  boijer  was  in  all  probability, 
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the  want  of  a  due  degree  of  strength  in  the  boiler  itself,  at  the  place  of  rup- 
ture. It  is  possible  that  this  defect  may  have  been  in  the  copper.  The 
sheet  which  gave  way  might  have  contained,  perhaps,  some  flaw  not  discov- 
ered by  the  manufacturer.  Supposing  the  material  to  be  sound  in  all  re- 
spects, still  there  were,  in  our  view,  mechanical  defects  in  the  structure  of 
the  boiler  itself. 

1st.  The  edge  of  the  arm-hole  was  not  protected  from  rupture  by  a  band 
soldered  and  riveted  thereto. 

2d.  The  boiler  rivets  were  too  large,  or  too  near  together,  by  which,  too 
much  of  the  metal  or  substance  of  the  copper  was  cut  away. 

3d.  There  were  no  stay-bars  or  bolts  to  support  the  sides  or  shell  of  the 
boiler,  and  no  bands  enclosing  it. 

This  last  circumstance  is,  we  think,  very  conclusive  as  to  the  want  of  the 
requisite  strength  in  the  boiler.  For  the  distance  of  eleven  feet,  the  length 
of  the  tubes,  no  stay-bolts  were  inserted.  The  diameter  of  the  shell  of  the 
boiler  of  this  portion,  is  about  eight  feet.  Its  form  cylindrical.  With  so 
gpreat  a  diameter  and  length,  the  effect  of  the  pressure  of  the  steam  acting 
with  all  the  advantage  of  the  funicular  power  in  forcing  out  the  sides  of  the 
boiler,  it  was  scarcely  possible  that  the  copper  should  long  be  able  to  stand. 

The  locomotive  boilers  used  upon  railways  are  unquestionably  the  safest 
form  of  boilers,  and  for  the  very  good  reason  that  the  shell  is  so  much 
stronger  than  the  tubes,  that  the  latter  under  an  undue  pressure  are  always 
the  first  to  yield,  and  as  they  are  of  small  size  the  rupture  of  one  or  more  is 
not  attended  with  serious  consequences.  Each  tube  becomes  in  facf,a8aft^' 
valve  and  the  steam  finds  vent  in  a  mode  not  likely  to  projjnce  serious  inju- 
ry. The  boiler  of  the  Mohegan  had  less  relative  strength  than  a  locomo- 
tive boiler,  inasmuch  as  it  was  constructed  of  copper  instead  of  iron,  and  of 
much  greater  magnitude.  It  is  true  that  the  former  was  designed  to  be 
worked  with  a  less  pressure  of  steam,  but  the  difference  in  this  respect  was 
less  than  the  difference  in  the  absolute  strength  of  the  two  descriptions  of 
boilers. 

A  most  important  consideration  in  the  construction  of  the  tubular  or  mul- 
tiflue  boiler,  is  the  giving  to  the  exterior  cylinder  or  shell  a  greater  degree 
of  strength  than  is  possessed  by  the  tubes.  There  is  ik>  difficult^'  in  accom- 
plishing this,  even  with  boilers  as  large  as  those  of  the  MohegTin.      When 

so  constructed,  they  are  the  safest  fonn  of  boiler,  and  as  they  are  not  sur- 
passed  for  effectiveness  in  generating  steam,  we   hope  that  the  case  of  the 

Mohegan  will  not  be  quoted  to  their  prejudice,  but  serve  rather  to  induce  a 
more  full  investigation  and  thorough  appreciation  of  their  merits. 

Ftn.Toir. 


REPAIRS   OF  RAILWAYS. 

All  the  first  attempts  at  railways  in  the  United  States,  as  their  defects  of 
construction  were  developed  in  working  them,  were  over  and  above  that  ex- 
pense, put  to  heavy  annual  exoenditures  in  correcting  those  defects,  which 
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belonging  more  properly  to  construction,  should  have  been  charged  to  the 
capital  in  the  road  ;  but  the  whole  appearing  in  one  Hem  under  the  head  of 
ordinary  repairs,  has  led  to  very  exaggerated  impressions  as  to  the  costliness 
of  merely  maintaining  a  railway,  and  which  are  yet  indiscriminately  enter- 
tained of  the  old  and  more  modom  structures,  without  considering  that  in  the 
latter  most  of  those  original  defects  have  been  corrected,  and  that  principal- 
ly by  a  more  liberal  outlay  in  their  first  construction. 

A  case  particularly  illustrating  this  fact,  is  found  in  the  Baltimore  and 
Ohio  railroad,  among  the  earliest  of  these  enterprizes,  which  after  contend- 
ing for  several  years  with  every  difficulty,  was  nigh  being  abandoned  in 
despair,  and  was  only  saved  by  Mr.  M' Lane  being  called  to  preside  over  it 
in  1837,  at  which  period  he  describes  its  condition  in  the  following  terms. 

"  The  main  stem  to  Harper's  Ferry  was  in  a  state  of  utter  delapidation, 
the  moving  power  and  machinery  inadequate  to  the  accommodation  of  the 
business  actually  offered  for  transportation.  The  department  of  repairs  of 
the  road  was  both  expensive  and  inadequate,  consisting  of  an  unnecessary 
amount  of  superintendance  without  the  requisite  skiU,  and  imder  large  out- 
laj'S,  the  road  was  annually  becoming  worse.  All  the  repairs  of  machinery 
were  made  by  others,  under  contracts  at  high  prices,  and  so  inadequately 
performed,  that  every  part  of  the  machinery  was  daily  becoming  more  unfit 
for  use.      Public  confidence  appeared  to  be  entirely  withdrawn." 

It  is  from  its  operations  under  this  conditioJi  of  things  that  most  of  the  ar- 
guments have  been  drawn,  and  are  to  this  day  appealed  to  against  the  rail- 
way system  in  general  The  report  shows  that  from  1637  to  1842  the  av- 
erage annual  expenditure  in  remodelling  the  road,  was  for  those  five  years, 
^83,400.  or  8860  per  mile,  being  $370  for  labor,  and  $480  per  mile  for 
materials ;  and  that  now,  although  laboring  under  many  miles  of  flat  bar 
road,  the  expense  for  labor  of  adjustment  and  repaire  of  road,  is  reduced  to 
JJOSO  per  milcjjer  annum.  Instead,  therefore,  of  the  above  dark  picture  of 
1837,  we  have  now  its  condition  in  1842,  described  by  Mr.  AfLane  in  the 
Ibl lowing  bright  colors  ;  and  considering  the  disadvantages  still,  of  this  ma- 
chine, in  heari/'  grades,  short  curves  and  Jlat  raiL,  its  present  success  may 
bft  appealed  to,  as  the  complete  triumph  of  the  modem  railway  sj^stem  in 
judicious  hands  and  in  suitable  locations.  ^ 

'•  Here  is  now  a  sy'stem  of  railroad  operations  reducpd  to  a  scale  of  greater 
I'heapncss  and  economy  than  any  other  known  to  us  in  Europe  or  the  Uni- 
ted States,  and  brought  to  its  present  perfection  by  nearly  five  years  of  ardu- 
ous toil  and  the  exercise  of  all  the  skill  and  science  the  company  could  em- 
ploy. It  is°  daily  complying  with  all  the  demands  of  trade,  and  giving  uni- 
versal satisfaction  to  the  public,  with  fewer  interruptions,  and  at  less  cost  of 
transportation,  than  any  other  known  road." 

The  reports  from  several  roads  for  a  series  of  years,  furnish  the  following 
rates  per  mile  per  annimi,  for  adjustment  and  repair  of  road,  but  as  no  de- 
tails are  giv^n,  it  is  not  known  what  proporti^a  belongs  to  repairs  and  what 
to  rc-construction,  and  the  arerage  being  struck  on  merely  the  distance  be- 
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tween  the  two  termini  of  the  rosd,  without  counting  the  miles  of  siding*  of 

double  track,  they  cannot  be  fully  relied  upon  as  showing  the  true  avumiU 

of  ordinary  cost  of  maintenance  of  road. 

Boston  and  Lowell,        26  miles,  edge  pail,  average  pr.  mile  for  B  years,  9681 

Boston  &  Providence,  41     "  "  « 

Boston  and  Worcester,  45     "  "  « 

Utica  and  Schenectady,  78     "         flat  bar,  « 

Georgia  railroad,        100    "  "  " 

Baltimore  and  Philad.  95     "      mixed  rail,  " 

Philad.  and  Reading,   56     "       edge  rail,  " 

The  varying  circumstances  of  the  above  roads,  as  to  character  of  struc- 
ture, soil,  lacihty  o(  drainage,  prices  of  labor  and  materials,  renders  an  av- 
erage of  them  entirely  futile,  and  shows  the  necessity  of  judging  each  road 
separately  by  its  own  merits  and  peculiarities. 

To  come,  then,  more  strictly  to  the  item  of  repairs  and  labor  of  adjusting 
track,  let  us  look  into  the  diflTerent  constructions  of  road  and  show  what  is 
the  whole  cost  of  materials  composing  them ;  the  entire  consumption  of 
these,*  in  a  given  time,  being  of  course  the  limit  of  the  cost  of  these  repairs, 
which  fluctuating  as^to  amount  in  the  annual  intervals,  will  result  in  the  fol- 
lowing average  per  mile  for  the  whole  period. 

No.  1. 

Ground  «iU«  21,100  feet  N.  Cu.  pine  per  mile,  3'4 
JoiBl  pieces    &000feet  do.  66 

Sleeper*  1,760  7  by  8  inch,  49B— SB  last  5  years,  lots  per  mile  per  annnm,  106 

Bridges,  wooden  portion,  mTerace  coet  per  mile,    1,600    "  12      "  "  liS 

Iron  rsil,  chnirs  and  spikes,  4,000    "  '&      "   wcmr  26  per  cent  per  snn.,  t  jq 

m  per  mile.  \ 

si 

Labor  of  adjastinf  track  and  making  repairs,  per  mile,  'J60 — (GOV 

No.  2. 

Ofonnd  sills,  per  mile,     253 

Crass  ties  and  joint  pieces,  271 

Laoiptiidiiial  strinf  pieces,  yellow  piae,  31ft— 8401ast  S  yean,  loss  per  milr  per  annum,  140    ' 

Bridges,  wooden  portion,  STerage  coat  per  mile,    2,600    "12      **  '-  908 

Iron  rail,  chairs  and  spikes,  4,000    "26      "  wear  S  per  cmt  per  luin.,  ^  jg 

or  ser  nuie,  s 

Labor  of  adjttstiog  track  and  making  repairs  per  mile,         |  313— CTM 

No.  3. 

Oak  sleepers  on  broken  stone  ceds  1,700  pr.  m.,  51U  last  7  years.,  loss  pr.  mile.  pr.  an.        73 

Bridges,  wooden  portion,  sTerage  per  mile,      2,600—3,010      12    "  *•  20R 

Iron  rail,  chairs  aiid  spikes,  4v000      26    '^  wsariS  per  cent  per  ann.,  >ja 

or  per  mile,  \ 

~5i 

Labor  of  a^jtuting  track  and  making  repairs,  per  mile,  9E9— MV 

In  the  above,  we  have  the  true  principle  by  which  to  estimate  the  labor 
and  repairs  of  a  railway,  the  amount  of  which,  will  be  governed,  and  >"ary 
according  to  the  location  and  other  peculiarities  of  each  road. 

The  periods  assigned  above,  as  the  duration  of  each  item  are  about  the 
averages  determined  by  past  experience.  The  nature  and  seasoned  charac- 
ter of  the  woodwork,  but  more  particularly  the  variableness  of  soil  to  be  ex- 
pected OB  a  long  line,  all  more  or  less  afiect  its  durability.     In  certain  soils 
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the  oak  timber  will  be  destroyed  in  4  to  5  years,  and  in  others,  last  10  to  12 
years,  the  average  about  7  years.  Pine  wood  on  the  grouiul  decays  in  5  to 
6  years.  Locust  and  cedar  the  most  durable,  aie  too  costly  to  be  commoaly 
used.  The  frame  timbers  of  the  bridges  first  well  seasoned  aiid  then  paint- 
ed, should  last  20  years,  the  flooring  beiug  the  portion  most  exposed  to  de- 
cay, and  an  average  of  12  years  duration  for  the  whole,  is  not  an  over  esti- 
mate. The  rolled  iron  radl  it  is  now  well  ascertaiu^,  after  15  years  expe- 
rience, when  of  originally  good  mineral  and  well  manufactured  that  its  re- 
newal costs  little  more  than  the  labor  of  replacement,  at  which  rate  its  en- 
tire cost  could  not  be  expended  under  25  to  30  years,  and  where  with  two 
tracks,  it  is  used  only  in  one  direction,  it  may  be  said  to  be  everlasting,  un- 
der almost  anp  amount  of  bujincss. 

The  exemption  from  bridg<«  on  a  railway  is  a  great  saving,  first  and  last, 
but  is  rarely  found  at  less  than  the  amoimt  in  our  estimate.  The  long  Is- 
land railroad  is,  however,  peculiar,  in  being  without  a  single  bridge,  and  on 
a  straight  line,  for  100  miles.  The  amount  of  business  on  a  railway  will 
affect  only  in  a  small  degree  the  expenditures  for  adjustment  and  repairs,  the 
nature  of  this  machine  being,  on  the  score  of  safety  in  particular,  to  exact 
as  good  order  for  a  small,  as  for  a  large  business,  and  once  in  order,  it 
answers  with  but  a  trifling  addition  of  expense  as  well  for  the  passage  over 
it  of  a  dozen  as  of  only  one  daily  train  ;  hence  is  its  full  economy  only  found 
under  a  large  business,  and  the  iact  made  more  manifest,  that  it  is  the  cheap- 
est means  of  transport,  in  all  cases,  for  passengers  and  light  freight ;  and 
under  favorable  circumstances  for  all  kinds  of  heavj-  freight,  carried  at  a 
speed  of  about  10  miles  per  hour. 

Thus  has  the  railway  structure  been  gradually  and  imperceptibly  acquir- 
ing strength  and  completeness  in  all  its  parts  ;  and  in  none  more  than  in  its 
mainspring,  the  locomotive,  which  is  now  made  with  a  vast  increase  of  pow- 
er ana  efficiency,  and  with  scarcely  and  more  pressure  on  any  single  point 
of  the  road,  than  the  cars  it  drags ;  so  that  as  compared  with  its  condition  10 
years  back,  the  entire  railway  machine  is  improved  one  hundredfold;  and 
although  the  old  data  has  thus  been  rendered  obsolete,  it  is  still  commonly 
adduced  against  the  railway  system  by  the  imterested  and  uninformed,  either 
entirely  to  condemn,  or  at  least  to  show  it  up  unfavorably  in  the  comparisoa 
with  canals. 

The  following  cost  of  working  English  railways  is  takai  from  Professor 
Vignoles'  lectures,  and  is  useful  as  showing  that  our  American  railways  are 
worked  quite  as  economically. 

P«r  mik    Lowest  rata,    MediBni  rate, 
per  trki^  '^?'!5*-  ^?!^ 

Locomotive  po>ver,  ... 

Repairs  of  carriages,  -  -  -  - 

Maintenance  and  repairs  of  road. 

Conducting  traffic  and  stations. 

Rates,  taxes,  and  government  duty  on  passenger. 

Police,  -  -  -  -         .    - 

Management, 

Miscellaneous  expenses. 

This  cost  includes  every  thing  save  interest  <hi  loans  and  dividend  on 
capitaL 
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MAIN   LINES   OF    RAILWAY   FOR    1842. 

The  general  impression  is,  that  all  our  railways  are  actually  sinking 
money,  but  this  is  not  true  of  the  principal  main  lines  in  various  sections  of 
our  country,  and  still  less  so  of  many  of  the  minor  ones,  which  cm  the  con- 
trary are  very  profitable.     The  reports  of  the  main  lines  for  1842,  show  an 

average  yield  of  5  per  cent,  on  their  entire  cost  in  capital  and  loans,  which 
for  a  period  of  such  unparalleled  stagnation,  is  doing  very  well ;  and  as  to 
their  iridirect  dividends  or  saving  to  the  public,  (of -which,  however,  it  takes 
I  no  note,)  in  transportation  of  person,  merchandize  and  intelligence,  it  cannot 

■  be  counted.     Let  us  enumerate  a  few  examples  in  round  numbers. 

1  Name  of  road.  Mile*.  Coit.  Nctlr«ct.'42-  Pr.^t. 

\                     I  Philadelphia  and  Columbia,   edge  rail,  82  $5,000,000  $200,000  4 

2  Philadelphia  and  New  York,       do.       87  7.000,000  400,000  5| 

3  Boston  and  Albany,  (first  year)  do.     200  9,600,000  385,000  4 

4  Phila.  and  Baltimore,            mixed  rail,  ^  6,000,000  230,000  4 

5  BalL  and  Ohio,  to  H.  Ferry,        do.      100  5,000,000  210,000  4^ 
I                     6  Albany  to  Buffalo,                   flat  rail,  322  7,000,000  640,000  9 

I  7  Augusta  to  Madison,  Ga.,  do.       147       2,400,000       135,000     51 


1032  $42,000,000  $2,200,000 

In  the  above  costs,  are  included  all  the  extraneous  burthens  with  which 
many  of  these  roads  are  saddled,  and  against  which  nothing  could  sustain 
them  but  an  extraordinary  elasticity  peculiar  to  this  improvemenl,  for  wlhich 
it  has  generally  no  credit.  In  the  instances  where  the  stock  has  been  tem- 
porarily aimihilated,  as  with  the  Baltimore  and  Philadelphia,  by  the  ne- 
cessity of  the  immediate  return  of  the  loans,  the  railway,  as  a  fair  money 
making  concern  in  proper  locations,  should  not  be  held  responsible.  These 
drawbacks  are  not  the  fault  of  the  system  but  its  misfortune,  and  will  serve 
as  warning  beacons  in  all  future  projects  of  this  kind. 

ANNUAL   REPORT   OF    THE    COMMISSIONERS    OF    THE    CANAL    Fr?fD,    FOR    1842. 

We  have  seldom  seen  so  much  useful  information  condensed  into  a 
small  compass,  as  we  And  in  this  document.     Unlike  most  productions  of 

the  kind,  it  is  clearly  and  methodically  arranged,  giving  the  result  of  great 
research  in  such  a  comprehensive  form,  that  every  reader  may  verify  ior 
himself  the  important  conclusions  drawn  by  the  commissioners.  Where  all 
is  so  concise  it  would  be  useless  to  endeavor  to  form  an  abstract ;  we  shall 
therefore  content  ourselves  with  giving  such  of  the  tables  and  statements  a.^ 
j  are  of  most  general  interest. 

I  "  The  amount  of  toll  received  on  each  canal  during  the  season  of  naviga- 

1  tion  in  1842,  is  as  follows  : 

I  Erie  canal,  $1,568,946  56 

I  Champlain  cemal,  95,957  54 

\  Oswego         "  31,222  19 

i  Cayuga  and  Seneca  canal,  16,948  16 

\  Chemung  canal,  7,702  05 

]  Crooked  lake  canal,  989  39        . 

I  Chenango         «  13,615  38 

,  Genesee  Valley «  13,204  11 

j  Oneida  lake        "  462  63 

I  Seneca  river  towing  path,  149  51 

\     .  $1,749,197  52 
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**  There  is  a  diminution  in  the  tolls  compared  with  the  year  1841  of  $286,- 
685.  Of  this  diminution,  ?  130,921,  or  45  83-100  per  cent,  is  on  descend- 
ing, and  154,754,  or  54  17-100  per  cent  is  on  ascending  freight. 

The  total  tons  of  all  descriptions  of  property  which  moved  on  the  canals 
is  shown  to  be  81,236,931,  and  the  total  value  of  the  same  property  $60,- 
016,608." 

The  most  valuable  part  of  this  report  is  to  be  found  in  a  series  of  com- 
parative tables  from  wliich  we  shall  make  several  extracts  : 

The  total  tonnage  of  all  the  property  transported  on  the  canals,  jiscend- 
ing  and  descending,  its  \'alue,  and  the  amount  of  the  tolls  collected  for  the  six 
years  preceding,  is  as  follows,  viz : 


VeM. 

T— . 

Valne. 

Tolb. 

1838, 

1.310,807 

867,634,343 

81.614,342  46 

1837, 

1,171,290   1 

55,809,288 

1,292,623  38 

1838, 

1,333,011 

66,746,559 

1,590,911  07 

1839, 

1,435.713 

73,399,764 

1.616.:i82  02 

1840, 

1,416,016 

66.303.892 

1.775,747  57 

184L 

1,521,661 

92.202,929 

2.0:34.882  82 

1S42, 

1,236,931 

60,016.608 

1.749.196  00 

The  total  tons  coming  to  tide  water,  for  each  of  the  last  nine  years,  and 
ue  thereof  in  market,  were  as  follows,  viz : 


the  aggregate  va 


Ve.r. 

Ton*. 

Value. 

1834, 

553,596 

813,405,022  00 

1835, 

753,191 

20,525,446  00 

1836, 

696,347 

26.932,470  00 

1837, 

611,781 

21,822.354  00 

1838, 

640,481 

23,038.510  00 

1839, 

602,128 

20.163.199  00 

1840, 

669,012 

23,213.573  00 

1841, 

774,334 

27.225.322  00 

1842, 

660,626 

22,751,013  00 

The  quantity  of  wheat  and  flour  that  came  to  the  Hudson  river  rapidly 
rose  to  a  maximum  in  1840,  since  which  year  there  has  been  a  decrease 

The  tonnage  from  tide  water  in  1842  \ybs  123,294,  the  larger  portion  of 
which  was  merchandise. 

"  There  is  a  decrease  of  merchandize  going  up  the  canals  of  36,628  tons, 
Mid  a  decrease  in  the  quantity  of  other  articles  of  793  tons,  making  a  total 
decrease  in  the  ascending  tons,  comparing  1841  with  1842,  of  39,421  tons. 

The  tons  coming  to  tide  water  have  decreased  107,708,  comparing  the 
present  with  the  preceding  year." 

Of  the  merchandize  cleared  at  Albany,  West  Troy,  and  Schenectady, 
(94,212  tons) — about  60  ptr  cent  was  left  at  the  Erie  canal,  11  per  cent  on 
thf  Champlain  canal,  10  per  cent  on  the  Oswego  canal,  7  per  cent  on  the 
Cayuga  and  Seneca  canil,  and  the  rest  on  the  other  canals,  from  1  to  3  per 
cent  each. 

WESTKIIN    TEADE. 

The  products  of  other  States  coming  1^  way  of  Bufialo,  have  rapidly  in- 
'  creased  in  amount — being  in  1842,  179,437  tons,  nearly  the  same  as  for 
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1841— of  these  the  agnricultural  products  and  miscellaneotis  articles  hare 
constantly  increased,  while  the  products  of  the  forest  and  nnanu&ctures  have 
slightly  decreased  since  1841. 

The  same  proportion  holds  in  regard  to  the  tonnage  from  other  States  by 
way  of  Oswego — the  amount  however  being  but  9,217  for  the  last  year. 

STATE  OF  TONNAGE  AND  BUSINESS  OF  THE  CANALS. 

"The  tonnage  of  the  canals,  whether  in  boats  or  rafts,  having  reference  to 
its  source,  naturally  falls  under  the  following  five  general  heads  of  clasifi- 
cation: 

Ist  The  products  of  the  forest ;  2d.  Agriculture ;  3d.  Manufactures ; 
4th.  Merchandize  ;  5th.  Other  articles. 

It  is  in  reference  to  this  division  of  the  commerce  of  the  canals,  that  the 
following  statements  have  been  made  out 

The  commissioners  have  thought  it  not  without  interest  to  institute  a  com- 
parison for  a  series  of  years  of  the  tons,  value  and  tolls  of  each  head  of 
transportation  above  given,  in  view  of  ascertaining  the  increase  or  diminu- 
tion of  the  tons,  value  or  tolls  of  the  total  movement.  To  this  end,  sundry 
statements  have  been  compiled  from  the  reports,  corresponding  to  this,  which 
have  aimually  been  made  to  the  legislature  for  a  series  of  years." 

The  tons  classified  as  above  of  the  total  movement  on  all  the  canals  from 
1836  to  1842,  is  as  follows  : 


Year. 

ProducU   of 
Ihr  fomt. 

Ayricnltm. 

Mamfcc 
tares. 

Metrhan- 
dif*. 

Tons. 
127,895 

94,777 
124,290 
132,286 
112,021 
141,054 
101,446 

833,769 

119,109 

OiImt  u- 

Ucirt. 

Toul. 

1836, 
1837, 
1838, 
1839, 
1840, 
1841, 
1842, 

Tons. 

755,252 

618,741 

666,089 

667,581 

687,647 

645,548 

504,597 

Tons. 

226,747 

208,043 

255,227 

266,062 

393,780 

391,905 

401,276 

Tons. 

88,810 

81,736 
101,626 
111,968 
100,367 
127,896 

98,968 

711,270 

101,610 

756 

Tons. 

113,103 
168,000 
186,879 
257,826 
222,231 
215.258 
130,644 

Tons. 
1,310,807 
1.171,296 
1,333,011 
1,435,713 
1,416,046 
1,521,661 
1,236,931 

Total  7  years. 

4,444,466 

2,142,090 

1,293,941 

184,848 

9,426,466 

Yearly  av.  7  ys. 

634,922 

306,004 

1,346.495 

Pr.ct  each  class. 

4715 

22-72 

886 

1373 

100 

An.  av.  1836  to 
1839,  4  years. 

676,666 

238,767 

96,010 
109,077 

119,812 

181,462 

1,312,707 

An.  av.  1840  to 
1842,  3  years. 

597,264 

395,654 

118,174 

189,377 

1,391,640 

Under  the  head  of  other  articles  are  found  chiefly  stone,  lime  and  clay — 
the  larger  part  of  which  were  for  the  constructions  on  the  canal,  as  the  de- 
crease dtiring  the  past  year  will  indicate— beside  these,  gypsum  and  coal 
make  up  nearly  the  whole  amount  The  quantity  of  coal  appears  to  be 
steadily  increasing.  From  this  table  it  will  be  seen  that  the  amlual  average 
of  the  total  movement  obtained  by  comparing  the  last  three  with  the  pre- 
.ceding  three  years,  increases  two  per  cent  per  annum.  This  increase  is 
the  result  of  the  increase  of  Agriculture,  Manufactures  and  Sundries,  over 
the  decrease  of  the  products  of  the  Forest  and  Merchandize. 

The  tolls  paid  on  the  "  total  movement"  of  articles,  and  upon  boats  and 
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passeagers,  annually  from  1837  to  1842,  both  years  inclusive,  are  as  fol- 
lows : 
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Comparing  the  toll*  for  the  same  two  periods  of  three  years  each — it  will 
be  found  that  the  decrease  is  only  on  boats,  passengers,  and  merchandize. 

"  Thus  it  appears  that,  comparing  the  last  three  with  the  previous  three 
years,  while  the  average  armual  increase  of  the  tolls  is  7  per  cent,  the  aver- 
age annual  increase  of  the  total  movement  of  tonnage,  or  of  the  matter  which 
mis  up  the  canals,  is  only  2  per  cent  The  reason  for  this  is  found  in  the 
fact  that  the  forest,  which  for  the  last  seven  years  has  furnished  47  per  cent 
of  the  tonnage,  has  contributed  about  14  per  cent  of  the  tolls,  and  that  agri- 
culture, which  has  furnished  but  about  ^  per  cent  of  the  tonnage,  contri- 
butes now  nearly  50  per  cent  of  the  toils,  and  thai  while  the  tonnage  of  the 
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forest  decreases  2,  that  of  agriculture  increases  3.  The  reason  for  the  small 
increase  in  the  tolls  on  the  products  of  the  forest,  while  there  is  a  decrease  in 
the  tons,  may  be  that  a  less  number  ol  tons  was  transported  a  greater  num- 
ber of  miles,  the  natural  consequence  of  a  supply  which  must  continue  in 
every  locality  to  be  in  an  invf  rse  ratio  to  the  demand.  The  diminution  of 
about  920.000  in  the  tolls  on  •'  boats  and  passonj^ers,"  is  mainly,  if  not 
wholly  on  passinc^ers  alone,  tlie  toll  on  the  passengers  having  be«n  reduced 
in  1841  from  two  mills  per  mile  to  one  mill  per  mile  on  each  person  carried 
on  board  of  packet  or  freight  boats." 

From  a  table  giving  the  tonnage  of  each  class  of  articles  coining  to  the 
Hudson  river,  the  following  information  is  derived. 

"  Of  this  tonnage,  the  forest  fumishe.s  about  60  and  agriculture  about 
31^  per  cent.,  in  all  about  91^  per  cent;  that  the  forest  decreases  and 
agriculture  increases  in  nearly  the  same  proportion,  keeping  the  tonnage 
just  about  stationary,  the  annual  average  of  the  last  four  years,  being  675,- 
449  tons,  and  the  annual  average  of  the  last  eight  years  being  but  676,736 
tons." 

The  course  of  the  tonnage  between  Ulica  and  Albany  is  shown  by  the 
lockages  at  Alexander's  lock — the  first  west  of  Schenectady.  The  increase 
of  the  annual  average  of  these  for  the  four  last  orer  the  four  preceding^ 
years  is  1,519,  equal  to  a  gain  of  1  53-100  per  cent,  per  annum. 

Estimating  the  business  of  this,  the  main  thoroughfare  of  the  Erie  canal, 
by  the  boats  clearing  from  and  arriving  at  Albany  and  Troy,  it  is  found  that 
the  annual  average  for  the  last  five  years  is  956  less  than  for  the  five  pre- 
ceding, being  a  decrease  of  59-100  of  one  per  cent  per  annum  for  the  last 
five  years.  Notwithstanding  this  decrease  it  is  stated  that  a  large  portion  of 
the  lockages  in  1829,  1840,  1841,  were  consequem  upon  the  enlarge- 
ment of  the  caruil,  being  for  stone  and  other  materials  for  the  works  between 
Utica  and  Schenectady. 

"  One  ton  of  the  products  of  agriculture  pay  more  than  foHr  times  as  much 
toll  as  one  ton  of  the  products  of  the  forest  The  tons  of  the  products  of  the 
forest  which  came  to  tide  water  in  1842,  were  321,480,  or  about  one-half 
the  tonnage  which  came  to  tide  water.  If  hereafter  none  of  the  products  of 
the  forest  should  reach  tide  water,  aivd  its  place  should  be  supplied  by  only 
80,000  tons  of  the  products  of  agriculture,  the  canal  might  lose  nothing  in 
tolls,  and  would  get  rid  of  240,000  tons,  or  more  than  one-third  of  the  ton- 
nage arriving  at  tide  \vater.  Thus  it  will  be  seen  that  the  tonnage  may 
very  sensibly  diminish  and  the  tolls  may,  at  the  same  time,  and  at  the  pre- 
sent rates,  increase." 

From  the  internal  demand  of  the  State  for  bread  stufis,  it  is  estimated  that 
the  surplus  arriving  at  tide  water,  of  the  groxcth  of  this  State,  will  little  if 
any  exceed  that  of  past  years. 

"Thus  it  is  comparing  1836  with  1842,  that  while  the  increased  delivery 
at  tide  water  of  nour  and  wheat,  is  about  75,000  tons,  the  increase  from 
western  States  is  about  100,000  tons.  It  will  be  seen  also  that  the  products 
of  this  State,  and  the  delivery  at  tide  water  in  1840,  exceed  that  of  either  of 
the  two  subsequent  years,  while  the  prodoct  of  western  States  steadily  in> 
creases." 
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The  results  of  a  table  of  lockages  at  seven  different  points,  confirm  the 
evidence  before  cfivcn. 

"  At  wery  point  west  of  Utica,  the  lockages  seem  to  have  been  less  in  the 
last  year,  than  in  1835  or  1836. 

It  is  seen  that  at  Alexander's  lock,  three  miles  west  of  Schenectady,  the 
lockages  in  1841  were  over  30,000  with  a  single  lock,  while  at  Black 
Rock  and  at  Lockport,  they  were  less  than  12,000  last  year,  and  at  the 
Syracuse  lock,  (cast  of  Syracuse,  and  taking  the  tonnage  from  the  Oswego 
canal.)  19,397,  and  at  each  place  less  than  in  1836. 

Siniihr  results  are  shown  on  the  Champlain  canal,  in  the  years  1835, 
1H36,  1H37  and  1838,  since  which  latter  year  the  lockages  have  not  been 
obfainrd." 

The  number  of  miles  run  upon  the  canals  by  all  the  boats  is  ascertained 
exactly  by  the  boat  tolls.  The  miles  rim  by  freight  boats  were  greatest  in 
1838  and  1841 — those  run  by  packet  boats  decreased  from  1837  to  1840, 
and  have  since  increaised.  The  emnual  average  of  the  •tvhole  for  the  last 
tlirce  years,  has  incrcast'd  530,097  or  276-100  per  cent  per  annum.''" 

The  conclusion  we  give  in  the  words  of  the  document  as  being  too  im- 
port;\nt  to  admit  of  curtailment 

'■  The  foregoing  detailed  evidences  of  the  trade  and  tonnage  of  the  canals, 
are  the  results  of  a  system  of  statistical  returns  by  the  collectors  of  tolls,  put 
inopemtion  in  1836,  and  continued  to  the  present  time.  A  recapitulation 
of  the  results  to  which  a  careful  examination  of  these  evidences  has  led,  are 
a.s  follows : 

1.    Total  movemoits,  in  tons,  on  all  the  canals. 

Comparing  the  last  three  with  the  previous  four  years,  the  increase  is  2 
13-100  per  cent  per  annum. 

2.   Total  mooement  of  boats,  in  mi/es,  on  all  the  canals. 

Comparing  the  past  three  years  with  the  pre^-ious  three,  the  increase  is 
2  76-100  per  cent  per  annum. 

3.   Tons  arriving  at  tide  water. 
Comparing  the  last  four  with  the  previous  four  years,  the  increase  is  II- 
too  of  one  per  cent  per  annum. 

4.   Boats  arriving  at  tide  tcater. 
Comparing  the  past  five  with  the  previous  five  years,  there  is  a  decrease 
of  59-100  of  one  per  cent  per  annum. 

5.   Lockages  at  the  lock  three  miles  west  of  Schenectady,  called  Alexan- 
der's lock. 
.    Comparing  the  last  four  with  the  previous  four  years,  the  increase  is  1 
53-100  per  cent  per  annum. 

6.    Tons  of  merchandize  ascending  the  canals. 

Comparing  the  last  four  with  the  previous  four  years,  the  increase  is  1 
42-100  per  cent  per  annum. 

These,  it  will  be  observed,  are  six  separate  and  distinct  tests  of  the  condi- 
tion of  the  trade  and  tonnage  of  the  canal  in  the  last  three,  four  and  five 
years,  as  compared  in  each  case  with  the  previoiis  three,  four  and  fire  years. 

Tests  numbers  1  and  2,  relate  to  the  total  movement  of  all  matter  on  all 
the  canals  to  and  fro,  whether  coming  to  tide  water  or  not,  both  showing  an 
increase  of  over  two,  and  less  than  three  per  c&cA  per  aimum. 

Tests  3,  4,  5,  and  6  relate  only  to  the  property  arriving  at  and ;  going 
from  tide  water,  showing  an  increase  in  the  tons  of  arrival,  of  only  tl-lOO 
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of  one  per  cent  per  annum,  and  a  decrease  in  the  arrival  of  boats  of  59-100 
per  cent  per  annum. 

The  lockages  at  Alexander's  lock,  as  has  been  before  obtervcd,  were 
doubtless  increased  in  1839,  '40  and '41,  by  the  temporary' transportation  of 
stone  for  the  enlarged  locks. 

But  while  there  has  been  less  than  3  per  cent  average  annual  increase  in 
the  total  movement  on  the  canals  in  the  last  three  years,  and  only  11-100  of 
one  per  cent  increase  in  tons,  arriving  at  tkie  water,  there  has,  m  the  same 
time  been  an  average  annual  increase  of  over  7  per  cent  per  annum  in  the 
tolls  received  on  all  the  canals. 

The  increase  of  over  two  per  cent  in  the  total  movement  on  all  the  canals, 
is  not  only  reconcilable  with  the  stationary'  condition  of  the  tonnage  arriving 
at  the  Hudson,  but  is  in  perfect  harmony  with  it.  The  increase  of  popula- 
tion in  the  interior,  while  it  contributes  to  the  internal  trade  of  the  canals, 
by  an  exchange  of  commodities  between  different  sections  of  the  country,  at 
the  same  time  creates  a  demand  for  those  bulky  products  of  the  forest,  and 
those  products  of  agriculture,  which,  at  an  earher  period  and  with  a  sparser 
population,  are  sent  to  the  sea  board. 

The  relative  proportions  which  the  tons  of  the  diiferrnt  classes  of  articles 
arriving  at  tide  water  in  the  last  eight  years  bear  to  each  other,  are  ai  fol- 
lows: 

Per  cent. 
Products  of  the  forest,  i  60  39 

Agriculture,  31  64 

Manufactures,  1  60 

Merchandize,  00 

Other  articles,  6  29 

I  Total,  100  00 

I  It  has  been  shown  that  the  increase  in  tons  of  agriculture  arriving  at 

J  tide  water  just  about  keeps  pace  with  the  decrease,  in  tons,  of  the  forest,  and 

^  that  as  those  two  sources  furnish  about  92  per  cent  of  the  tonnage,  the  aver- 

i  age  delivery  at  tide  water  for  the  last  four  years  has  been  about  stationary. 

I  It  has  also  been  shown  that  the  increaswi  delivery  at  tide  water  of  wheat 

i  and  flour  is  but  just  about  equal  to  the  increase  of  those  staples  from  the 

western  States  by  the  way  of  Bufl^alo  and  Oswego,  thus  showing  that  the 
surplus  production  of  our  own  State  is  stationary. 

The  commissioners  are  not  prepared  to  say  that  the  results  of  the  last  four 
or  five  years,  as  compared  with  an  equal  number  of  previous  years,  are  to 
be  taken  as  a  sure  indication  of  the  future.  The  evidences  of  the  compara- 
tive condition  of  the  trade  and  tonnage  of  the  canals  are  given  as  they  find 
them  in  an  authentic  shape.  They  are  the  only  facts  on  record — the  onljf 
basis  of  an  estimate  for  the  future.  Resting  upon  the  results  and  assuming 
as  it  is  safe  to  do,  until  the  results  of  other  years  are  obtained,  that  they  are 
correct  indices  of  the  future,  the  commissioners  are  led  to  the  following  con- 
clusions : 

1.  That  owing  to  the  diminution  of  the  forest,  the  tonnage  arrivinff  at 
tide  water,  over  the  most  crowded  portion  of  the  canal,  has  near^  if  not 
quite  reached  its  maximum. 

2.  That  owing  to  the  decrease  of  the  foreat  and  to  the  practice  of  carry- 
ing larger  cargoes  than  formerly,  the  arrival  of  boots  at  the  Hudson  river, 
which  has  decreased  one  half  of  one  per  cent  per  annum  in  the  last  five 
years,  is  not  for  a  long  time  to  exceed  the  average  of  those  yean,  which  have 
been  accommodated  l^  a  single  lock. 

3.  That  as  30,000  lockages  can  be  made  in  a  season  of  navigation  by  a 
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smgle  lock,  as  has  been  tested  at  Alexander's  lock,  through  which  the  tern- 
iiag«  arriving  at  tide  water  on  the  Erie  canal  passes — as  the  largest  lockage 
at  any  one  lock  west  of  Utica,  is  at  ^e  Syracuse  lock,  which  has  been  as 
follows. 

In  1835,  .....     22,258 

1836, 21,692 

1837, 18,181 

1838, 20,383 

1842, 19,397 

As  the  lockages  at  the  Lockport  locks  have  been  as  follows : 

In  1835, 10,925 

1836, 13,808 

1837,  -  -  .  -  -     10,041 

1842,    -  -  -  -    ^     -  11,697 

There  is  reason  to  suppose  that  the  interna)  trade  of  the  canals  will  never 
task  the  capacity  of  single  locks. 

4.  That  owing  to  a  change  in  the  character  of  the  tonnage,  from  the  pro- 
ducts of  the  forest  to  the  products  of  agriculture,  which,  without  increa- 
sing the  arrival  of  tons  at  tide  water,  has  in  the  last  four  years,  added  an 
average  of  $355,000  to  the  tolls ;  there  may,  ibr  the  same  reason,  be  a  fiu- 
ther  average  addition  to  the  tolls,  without  any  increase  of  tonnage. 

The  information  thus  accumulated  is  of  the  utmost  value  to  this  State.— 
showing  as  it  does,  that  while  the  demands  upon  the  capaciti/  of  the  canal 
arc  on  the  decrease,  the  revenue  to  the  State  is  on  the  increase.  Ck>uld  the 
knowledge  of  these  &cts  have  been  anticipated  a  few  yean  since,  we  may 
safely  say  that  millions  would  have  been  saved  It  is  not  yet  too  late  to 
profit  by  it — and  we  only  hope  that  a  continuance  of  the  research  manifested 
in  this  paper,  may  in  future  years  be  made  available  for  the  public  benefit. 

'  t 

MIL.    VIGNOLES'     LECTUaES   ON   CIYIL    ENGINEEEING,   AT   THE    LOKDON   UNIVEE-' 
SrrV    COLJ>BCE. second    CQCRSK. ^lecture   XVII,    AND    LAST. 

Before  proceeding  to  a  summary  of  the  second  course,  Mr.  Vignoles  ob- 
serv<^  that  there  was  a  material  point  connected  with  the  subject  which  had 
not  bepn  sufficiently  discussed — viz.  the  motive  power  to  be  employed  ■  on 
this  greatly  depended  the  principles  on  which  a  lipe  of  railway  should  be 
laid  out,  the  end  and  object  being  to  convey  the  greatest  extent  of  tiaffic  at 
the  least  cost';  this  cost  was  compounded — first,  of  the  interest  of  the  capital 
expended,  which  should  be  considered  a  constant  charge ;  and  second,  of  the 
periodical  working  expenses — the  work  to'be  done  being  summed  up  in  the 
general  expression  of  "overcoming  all  obstacles  to  fecility  of  motion." 
What  are  these  obstacles  ?  They  might  be  divided  into  two  gteat  heads — 
Gravity  and  Friction.  1st.  Gravity  is  a  natural  cause  existing  under  all  cir- 
cumstances, and  affecting  lines  deviating  from  the  horixontal,  in  direct  pro- 
portion to  the  sine  of  the  angle  of  inclination.  Engineers,  therefore,  have 
considered  that  the  first  principle  in  laying  out  roads,  should  be  (under 
limits)  to  approximate  as  nearly  as  possible  to  the  horizontal,  in  order  to  ex- 
clude one  of  the  great  causes  of  bbstacl^  since,  with  maximum  loculs,  the 
retardation  arising  from  gravity  is  most  feh.  When  such  could  not  be 
effected,  then  to  distribute  the  total  rise  (or  efiect  of  gravity)  along  the  easiest 
ratio  of  slope.  But,  in  practice,  the  occurroice  of  maximum  loads,  in  ordi- 
nary passengers  and  merchandize  traflk:,  forms  the  exception,  instead  of  eon- 
stituting  the  rule,  and  it  is  only  when  a  regular  and  constant  heavy  trade  is 
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to  be  anticipated  that  horizontal  communications  shoubi  be  insisted  on. 
8nd.  Friction  is  a  physical  cause,  \^iying  according  to  the  perfection  pf  the 
road  and  of  the  vehicles  movinjr  on  it  In  the  practical  working'  of  aj>inlway, 
however,  so  many  expenses  arise  under  the  heads  of  "  conauctinff  traffic, 
niajiajifenient,  etc."  common  to  most  lines,  whatever  the  gradient,  that  they 
tend  to  make  the  cost  of  overcoming  friction  and  even  gravity  (particularly 
with  the  ordinary  lifjht  loads)  but  a  small  fraction  of  the  total  charges. 
Comparinflf  the  amount  of  obstacles  on  a  railway  with  that  on  the  ordinary 
load  (where  the  friction,  meaning  thereby  axletree  friction  and  surface  re- 
sistance, may  be  called  sixteen  to  twenty  times  greater  than  on  a  raihvay.) 
and  assuming  the  inclination  on  raihvay  and  road  to  be  the  same,  the  general 
result  is  that  the  perfection  of  the  railway  surface  movrd  over,  and  the  im- 
provement of  carriages,  or  rather  that  of  their  wheels  and  axles,  cause  the 
effect  of  gxavitv  to  be  felt  in  the  most  sensible  degree  on  railways  ;  while  the 
imperfection  o^  the  road  causes  it  to  be  comparatively  scarcely  appreciatL-d. 
Hence  with  the  v^-retched  surfaces  of  the  old  roods,  and  the  clumsy  wheels 
of  our  primitive  vehich«,  the  hills  seems  to  have  scarcely  added  to  the  obsts^lt  s 
to  be  overcome.  As  the  road  sur&ces  and  carriages  improved,  and  increased 
speed  and  heavier  loads  were  introduced,  the  necessity  itn  the  greater  per- 
fection of  the  ordinary  roeid  became  apparent,  and  the  remedy  was  applied 
in  various  degrees  during  the  last  100  years  until  it  was  completed  as  iar  as 
possible,  in  the  extensive  improvements  by  Telford  and  Macncill  on  our  great 
highways.  But  in  carrying  out  this  principle  on  railways  we  have  run  intn 
the  opposite  extreme.  tVe  should  first  take  in  one  sum  the  retarding  causes 
of  gravity  and  friction — viz  :  the  friction,  being  constant,  or  nearly  so,  put- 
ting aside  the  resistance  of  the  air  at  high  velocities,  varying  only  in  the 
perfection  of  the  wheel  axles,  and  in  the  mode  of  lubricating,  (the  surface 
resistance  on  railways  being,  practically  speaking,  nothing,)  and  the  maxi- 
mum gradient,  or  rather  the  gravity  due  to  it : — their  sum  will  be  the  con- 
stant divisor  for  the  motive-power,  of  whatever  description  that  motive- 
power  might  be  ;  and,  in  considering  the  latter  point,  it  mnst  be  the  distri- 
bution of  the  traffic,  or  what  may  be  called  the  average  hourly  load  through- 
out the  year  which  is  to  determine  the  question.  In  many  instances,  in  this 
point  of  view,  it  would  probably  often  be  found  most  economical  to  use  ani- 
mal power,  (as  u  done  on  the  Edinburgh  and  Dolkeitli  niilwiy,)  were  not 

velocity  required — which,  on  railways,  enters   so  materially  into  the  calcu- 
lation, that  mechanical  power  in  some  shape  becomes  necessary  ;  and  tbid 
divides  itself  into  stationary  power,  ot  when  too  mechanical  means  are  fixed 
and  locomotive  power,  or  when  the  machine  travels  along  with  the  load. 
There  are  two  serious  difficulties  connected  with  the  latter  ^stem ;  first,  a 

great  addition  to  the  load,  equivalent  to  the  average  of  doubling  it ;  and 
next,  that  the  fulcrum  through  which  the  motive  power  must  be  transmitted 
— that  is,  the  rail  on  which  the  locomotive  driving  wheel  impinges — is  greatly 
affected  by  atmospheric  causes,  occasioning  gi<-at  variation  in  the  adhesion, 
and  consequent  uncertainty  from  slipping  of  the  wheel,  so  that,  as  explained 
in  a  former  lecture,  the  load  alter  a  locomotive  engine  is  really  limited  by  its 
adhesive  power,  and  not,  as  first  might  be  supposed,  either  by  the  cylinder 
power  or  ooiler  power.  Considered  abstractedly,  stationary  power  is  cheaper 
and  always  would  be  so  if  the  tr^Sc  were  certain  aiul  regular,  with  maxi- 
mum loaos  and  very  moderate  speed,  even  with  the  present  obstacles  of  ropes, 
sheaves,  and  all  their  contingent  complicated  apparatus ;  but  at  high  speed, 
with  a  great  length  of  rope,  the  experience  of  the  working  of  the  Blackwall 
railway  has  shown  that  f&r  passenger  trains  only,  there  was,  compared  w^ith 
the  most  expensively  worked  lines  on  the  locomotive  S3rstem,  to  say  the  least, 
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no  economy  in  the  motive  power,  though  other  conveniencies  arising:  from 
the  peculiar  arrangements  on  that  line,  were,  perhaps,  in  this  special  case, 
more  than  equivalent  A  most  seriotis  obstacle  to  stationary  power,  Ti-as  the 
necessity  of  absolutely  stopping,  and  disengaging  and  refixing,  the  trains  at 
each  station,  which  stations  could  not  be  conveniently,  and  certainly  not 
economically,  placed  further  apart  than  three  to  five  miles,  for  it  could 
readily  be  proved,  that  on  a  continued  distance  of  six  or  seven  miles  of  rail- 
way worked  by  a  rope,  the  power  of  the  largest  engine  that  could  well  be 
erected,  would  be  absorbed  in  moving  the  rope  only.  The  Professor  then 
went  largely  into  a  consideration  of  appljring  stationary  engines  as  the 
motive  power  in  working  inclined  planes  under  a  variety  of  circumstances, 
and  recommended  to  the  students  to  consult  the  valuable  work  of  Mr.  Nicho- 
las Wood  on  this  subject,  and  indeed  on  all  the  details  of  railway  working, 
of  which,  particularly  in  the  third  edition,  there  was  most  of  the  latest  in- 
formation. In  nruiny  situations,  however,  where  water  power  could  be  ob- 
tained, the  stationary  rope  and  pulley  system  might  be  advantageously  intro- 
duced. Gravity  became  the  motive  power,  on  what  were  called  seli-acting 
inclined  planes ;  that  is,  when  the  gravity  of  a  descending  train  of  laden 
carriages  brought  up  a  train  of  others  empty  or  partially  laden  ;  or  where 
skeleton  wagons,  or  water  tanks  on  wheels,  could  be  useful  as  artificial  coun- 
terbalancing weights  in  either  direction  ahemately ;  the  circumstances  tmder 
which  self-acting  inclined  planes  could  be  properly  introduced  were  rare. 
Mr.  Vignoles  then  gave  a  clear  account  of  various  modes  of  working  self- 
acting  inclined  planes ;  among  these  was  described  a  curious  and  interesting 
one  near  the  great  limestone  quarries  in  Noith  Staffordshire ;  another  on  the 
St.  Helen's  and  Runcorn  Gfap  railway,  which  he  had  himself  put  up,  and 
also  the  planes  for  the  Great  Portage  railway,  across  the  Allegheny  Moun- 
tains, in  the  United  States  of  America.  Stationary  power  might  also  be  used 
to  a  greater  extent  on  the  atmospheric  system,  whereby,  to  speak  metaphori- 
cally, a  rope  of  air  was  substituted  for  a  rope  of  hemp  or  wire,  and  where  no 
pullies  were  required,  nor  any  necessary  Stoppage  at  the  intermediate  en- 
gines, where  only  the  carriages  had  to  be  moved,  and  whero  nearly  the  whole 
dynamic  force  generated  was  made  available  for  motive  power.  This  system 
had  already  been  explained  to  the  class,  and  practically  illustrated  on  a  rail- 
way thtia  worked,  find  need  not  be  further  alluded  to.    The  Professor  was 

prepariniT^  for  publication  a  separate  lecture  "  On  the  Atmospheric  Railway 
System,"  to  be  illustrated  with  plates,  and  tables,  and  appendices,  in  which 
that  interesting  subject  would  be  fully  gone  into,  and  all  the  mathematical 
and  philosophical  investigations  given,  with  estimates  of  the  cost  of  such 
railways  under'  various  circumstances  of  traffic  and  gradient ;  fully  enabling 
the  value  of  the  principle  as  a  motive  power,  to  be  appreciated.  Although 
modem  practice  had  almost  discarded  the  use  of  animal  power  from  railways, 
it  might  be  proper  to  refer  cursorily  to  it  A  horse  seems  adapted  to  drag 
vehicles,  from  the  mode  in  which  ne  adopts  his  muscular  action,  so  as  to 
throw  the  greatest  effect  on  the  line  of  draft ;  in  making  an  eflbrt  to  draw  a 
carriage,  the  body  of  the  animal  is  bent  forward,  throwing  upon  the  latter 
the  part  of  its  weight  necessary  to  overcome  the  resistance,  die  muscular 
force  of  the  legs  being  employed  in  keeping  up  his  traction  and  movingrthe 
body  onward  ;  the  effort  of  the  animal  being  revolvable  into  these  two  parts 
— ^viz.  the  action  on  the  load,  and  that  required  to  move  itself  by.  It  may 
be  gathered  from  writers  on  this  subject  that  the  force  a  horse  is  capable 
of  exerting,  is  that  equal  to  about  one-seventh  or  one-eighth  part  of  his 
own  weimt :  or  that,  on  an  ascent  of  one  in  seven  or  one  in  eight,  the  exer- 
tion required  to  oyercome  his  own  gravity,  is  a  force  equal  to  that  he  is  able 
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to  exert  on  a  road  on  a  ierel  plane.     [Taking  the  average  weight  of  a  horse, 
and  considering  that  be  is  capable  of  ojcoaainaally  exerting  great  extra  power 
on  the  load,  still  it  seems  to  be  satisfactorily  ascertained,  that  nearly  seven 
parts  out  of  eight  of  the  muscular  power  of  a  horse  is  required  to  drag 
his  own  weight  forward,  leaving,  of  coarse,  only  one  part  applicable  to 
the  load.      But  the  criterion   of  a  horse's  power  in  practice  is  not  the 
occasional  effort  of  which   the  animal  is  capable  at  a  dead  pull,  or  for  a 
short  period :  we  must  estimate  his  strmgth  by  what  he  can  do  daily,  and 
day  after  day  for  a  long  period,  and  without  breakmg  him  down  prematurely. 
If  a  horse  is  lo  travel  at  the  rate  of  ten  miles  an  hmu  his  power  of  pulling 
is  greatly  diminished,  and  he  can  work  only  an  hour  or  so  in  the  day :  at 
two  miles  an  hour  he  fnay  give  out  a  power  of  160  lb.  on  the  load :  at  ten 
miles  he  has  scarcely  3&  lb.  to- spare,  and  at  12  miles  an  hour  be  can  seldom 
be  expected  to  do  more  than  move  himself     This  was  on  the  average  of 
horses — all  beyond  were  exceptions.     Thus,  the  application  of  horses  to 
raiiwajrs  as  the  motive-power  was  very  limited :  and  in  laying  out  lines 
where  they  are  to  be  used,  to  full  effect,  gravity  should  be  arranged  to  be 
always  with  the  load,  or,  at  least,  not  against  it;  the  rate  of  travelling  only 
2  or  2^  miles  per  hour,  and  the  traffic  uniform.     Mr.  Vignoles  proceeded  to 
an  interesting  comparison  between  locomotive  and  stationary  power  up  in- 
clined planes,  taking  the  inclination  of  1  in  50  as  a  medium,  and  showed 
that  when  ike  traffic  icas  small  and  ike  loads  consequmtlp  eottparatirely  light, 
and  the  daily  number  of  trains  not  great,  locomotive  engines,  as  the  motive- 
power,  (takinig  into  consideration  all  circumstances  of  first  cost,  and  workint; 
expenses — palrticularly  the  latter,  of  which  the  locomotive  power  tvas  biit  a 
small  part,)  teould  not  be  so  expensive  as  stationary  rngines,  while  they  would 
be  certainly  tnore  convenient ;  and  that,  with  all  the  best  mod«,ra  improve- 
ments in  the  locomotive  engines,  the  system  of  working  with  large  cylinders, 
using  the  steam  expansively  on  the  level  and  felling  parts  of  the  railway, 
improved  boilers,  etc.,  planes  of  I  in  50  might  be  practically  tporked ;  the 
only  material  drawback  being,  occasional  slipping  of  the  wheels  on  the 
ascent,  and  the  necessity  of  great  caution  and  careful  application  of  the 
brakes  on  descents ;  but  on  the  whole,  the  balance,  under  the  above  circum- 
stances,  was  much  in  &vor  of  the  locomotive  system.     The  I^ofessor  then 
entered  into  a  very  long  and  minute  comparison  of  the  present  system  of 
workmg  the  Blackwall  railway  by  stationary  engines,  with  ropes  and  pul- 
liea,  with  what  would  be  the  case  if  the  motive  power  were  locomotive  en- 
gines— and  by  tables,  showed  that  while  the  working  of  the  Blackwall  Rail- 
way (3^  miles)  on  the  stationary  system,  was  costing  aboot  serenty-two 
pence  per  mile  per  train,  the  cost  of  working  the  Greenwich  railway  (3i 
miles)  was  only  about  forty  pence  : — but,  Mr.  Vignoles  admitted,  that  by  the 
former,  great  accommodation  to  the  pubhc  was  afforded  by  the  numerous  in- 
termediate stations,  while  on  the  latter,  there  was  cmly  one  stoppage.     In 
concluding  the  general  comparison  between  the  two  principles  of  mechani- 
cal modve-power,  the  Pitrfessor  observed  that  on  the  locomotive  system,  a 
minimom  cf  power  need  only  be  provided  in  the  first  instance  and  the  num- 
ber of  engines  might  be  increased  gradually  as  the  traffic  required,  which 
was  a  great  consideration  when  the  first  expenditure  of  capital  had  to  be 
kept  down  to  the  very  lowest  terms,  at  all  future  risks.    Od  the  stationary 
system,  prcrnsKai  haa  been  made  from  the  outset,  for  the  maximum  antici- 

Eted  trade,  which  of  course  increased  the  first  outlay  on  the  railway  estab- 
hment,  and  depended  on  the  ultimate  economy  of  future  working  to  make 
up  the  difference.  Having  concluded  the  notice  of  various  descriptions  of 
notive-pmeer  employed  on  railways,  of  which  the  preceding  is  but  a  mere 
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outline,  some  general  remarks  were  made  on  the  principles  of  laying  out 
railways,  in  reference  to  the  several  systems  respectively.  ' 

/a  a  concluding  gencrcU  summary,  Mr.  Vignoles  observed,  that  in  his  first 
course,  at  the  latter  end  of  1841,  he  had  fully  considered  the  practical  rules 
for  earthwork  and  constructions: — these  were  not  peculiar  to  railways;  the 
theory  and  practice  of  bridge-building,  applied  to  all  internal  commimication, 
and  would  be  most  conviently  considered  in  a  separate  illustrated  course, 
but  he  wished  to  recall  to  the  class  generally,  that  in  proceeding  to  lay  out 
railways  in  the  first  instance,  the  engineer  ought  to  enter  much  more  deli- 
berately into  these  previous  inquiries,  so  absolutely  necessary,  than  had 
hitherto  been  done.  A  system  of  applying  the  same  general  rule  of  perfect 
gradients  alike  to  lines,  of  the  least  as  well  as  of  the  greatest  traffic,  had  too 
much  prevailed,  and  imtil  more  rational  ideas  were  substituted,  the  public 
would  shrink  from  embarking  in  enterprises  subject  to  all  the  contingencies 
of  extra  cost  beyond  estimates  which  had  characterised  almost  every  railway 
in  this  country.  TTie  edrlhwork  and  its  consequences,  regulated  the  cost, 
particularly,  as  regarded  contingencies,  and  the  utmost  consideraticm  should 
be  bestowed  as  to  how  far  it  was  justifiable  to  encounter  the  expense  of  these 
operations.  The  average  cost  of  earthwork,  and  all  consequent  works  of 
art,  etc.,  on  the  English  railways  was  nearly  £15,000  per  mile,  or  about 
50  per  cent  of  the  whole  capital  expenditure.  Mr.  Vignoles  was  decidedly 
of  opinion  that  in  all  future  lines  xn  this  country,  and  particularlp  on  the 
continent^  the  correspondent  outlay  ought  not  to  exceed  £5000  per  mile^  and 
that  beyond  that  sura  perfection  of  gradient  would  be  bought  too  dearly. 
In  reference  to  the  gauge  of  railways,  Mr.  Vignoles  stated  distinctly,  that 
theoretical  investigations  and  practical  results  led  him  to  consider-^a  six  foot 
gauge  the  best ;  but  the  present  4|  foot  gauge  was  certainly  rather  cheaper. 
In  respect  of  curves,  he  observed,  that  they  were  much  less  disadvantageous 
than  had  been  first  supposed :  that  a  half  mile  radius  is  now  everywhere 
admitted ;  and  that  he  himself  did  not  hesitate  to  adopt  a  quarter  mile  radius 
whenever  expense  could  be  materially  saved ;  and  if  the  atmospheric  system 
of  motive  power  should  be  found  to  succeed  on  a  large  scale,  the  curves 
might,  on  lines  thus  worked,  be  safely  made  still  sharper.  In  regard  to  the 
systems  of  constructing  the  upper  works,  he  had  in  a  recent  lecture,  entered 
so  fully  into  the  comparison,  that  he  need  only  now  say,  that  if  the  expen- 
sive and  complicated  system  of  heavy  rails  and  chairs,  and  cross  sleepers, 
were  preferred  by  engmeers,  then  the  ingenius  improvements  of  Mr.  May, 
of  Ipfiwich,  in  chairs  and  fastenings,  applied  by  Mr.  Cubitt  on  the  South 
Eastern  ^Dtover)  railway,  with  great  care  in  laying,  draining,  and  ballast- 
ing, made  that  system  perfect  and  complete.  The  Professor,  however, 
decidedly  gave  the  preference  to  the  less  costly,  and  the  more  simple 
sj-stem  of  lighter  rails,  without  chairs,  laid  on  continuous  longitudinal 
bilks  of  timber  of  sufficient  scantling  and  fastened  on  Evans's  principle, 
modified  in  the  manner  shown  by  the  models  exhibited  to  the  class ;  and 
several  engineers  were  adopting  this  opinion.  On  the  contin(»it  of  Europe, 
where  iron  was  dear,  and  timber  cheap  arid  abundant,  Mr.  Vignoles  calcu- 
lated a  saving  of  full  £2000  per  mile  of  douUe  road  tootdd  accrue  from 
the  adoption  of  the  latter  system — wixich  afforded  a  vast  national  economy, 
la  reference  to  the  subject  of  working  drawings,  plans,  and  sections,  the 
Professor  reminded  the  class  of  the  importance  he  attached  to  having  all  such 
previously  made  out  on  a  large  scale,  that  the  cubic  quantities  might  be  ac- 
curately obtained,  and  the  just  prices  considered  ;  and  thus,  in  proceeding  to 
make  the  estimates,  nothing  .woold  be  left  to  conjecture,  and  as  little  as  pos- 
sible left  to  be  afterwards  altered.     The  period  of  time  for  the  execution 


178  Report  of  the  Patent  Covimistioner. 

of  the  works  should  be  extended  as  &r  as  consistently  could  be  done.  The 
two  great  sources  of  the  extra  expenditure  on  railways  had  been,  the  ex- 
treme haste  with  which  the  work  had  been  pushed  on,  and  the  changes  of 
every  kind  from  the  original  designs.  These  points  being  all  carefully  con- 
sidered, even  before  the  plan  was  brought  befo?^  the  public  in  generai^  the 
estimates  might  be  better  depended  on.  Mr.  "Vjignoles  then  went  through 
all  the  great  items  of  eipenoiture  generally  ari^g  on  first  construction,  and 
explained  how  the  accounts  of  measurements  should  be  made  out  and  kept 
under  very  distinct  general  heads,  subdivided  into  minor  items,  from  the  pur- 
chase of  the  land  to  the  last  finish  to  the  stations,  and  the  entire  fitting  up 
and  furnishing  of  the  carrying  establishments.     Sufficient  experience  bad 

\  been  attained  in  all  these  matters  to  enable  the  engineer,  in  future,  if  the 

above  rules  were  faithfally  followed  out,  to  place  himself  beyond  all  chan- 
ces of  reproach  for  makmg  erroneous  estimates.  In  conclusion,  the  Pro- 
fessor observed,  that  he  had  selected  railways  at  the  request  of  the  class,  as 
the  theme  for  the  course  just  concluded  ;  but  although  so  much  considera- 
tion had  been  given  to  the  subject,  he  had  only  been  able  to  touch  in  a  very 
general  way  upon  the  chief  points ;  yet  it  was  to  be  hoped  a  sufficient  idea 
had  been  given  of  the  principles  of  construction,  and  of  their  general  appli- 

\  cation,  to  cteate  an  interest  in  their  minds.     Should  any  of  the  students 

hereafter  be  employed  to  execute  a  railway,  he  trusted  they  would  recollect 

5  these  lectures  vnth  advantage,  while  they  U'ould  also  probably  better  under- 

stand and  appreciate  them :  at  the  same  time,  he  must  not  neglect  to  impress 
upon  them,  that  it  was  not  at  the  college,  in  the  lecture-room,  or  even  in  the 

j  office  of  an  engineer,  that  all  the  duties  and  knowledge  necessary  could  be 

taught :  the  young  aspirant  must  pass  much  time  in  the  work-shop,  indeed, 
he  must  become  a  workman,  and  acquire  the  use  and  skill  in  the  handling 
of  tools,  and  the  erection  of  mechanism  of  every  kind — and  passing  to  the 
actual  works,  ought  to  learn  to  be  able  to  direct  personally  the  labor  of  the 
mason,  the  carpenter,  and  the  srtiith.  "  Above  all,"  said  Mr.  Vignoles,  "  the 
student  in  engineering  must  carry  into  life  with  him  the  constant  remem- 
brance of  what  I  have  so  repeatedly  enforced,  that  the  reputation  of  an  engi- 
neer in  this  coimtry  is  based  upon  the  success  of  his  works,  of  his  mecha- 
nism, and  of  all  the  efforts  of  his  mind  and  hand,  in  respect  to,  and  in  pro- 
portion to  their  being  productive  of  commercial  and  beneficial  results,  to  those 
who,  at  his  suggestion,  may  undertake  to  provide  the  necessary  funds :  and 
he  should  consider  how  this  result  can  be  best  obtained,  rather  than  study  the 
splendor  of  his  undertakings.  It  is  for  the  architect  to  attend  to  the  (leco- 
rative  and  the  beautiful ;  it  is  sufficient  for  the  engineer  to  study  propor- 
tions, and  rely  on  the  simple  grandeur  of  his  works  as  a  whole.  It  is 
related  that  Napoleon  once  observed  to  the  celebrated  Camot,  "  hes  ingeni- 
PUTS  doivent  tovjours  avoir  des  dees  magnifiques ;"  this  is  true  as  to  their 
first  conceptions,  but  in  the  realization,  they  must  be  sobered  dovm  by  the 
rules  of  economy  and  judgment.  After  the  first  burst  of  talent,  after  image 
and  form  has  been  given  by  the  hand  to  the  bright  idea  emanating  from  the 
brain,  let  it  be  brought  out  to  practical  application  only  after  a  strict  inquiry 
into  the  cost.  Remember  what  I  quotea  on  a  former  occasion,  when  con- 
trasting the  two  celebrated  light'  houses,  the  Eddystone  Cordovan — no  unfit 
emblem  of  the  two  celebrated  engineers  who  erected  them  may  I  venture  to 
add  of  their  respective  nations — remember,  I  say,  *'  His  use  alone  that  sancti- 
fiis  expense." 

EEPORT  OF  THB  PATEirT  COMMISSTOKER. 

We  give  the  Patent  Office  Report  entire  in  this  number — ^bnt  the  doca- 
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mcnt  as  piesented  to  Congress  contains  a  vast  amount  of  information  rela- 
tive to  the  products  of  our  country,  and  will  furnish  us  with  several  themes 
upon  which  to  discourse  in  future  numbers. 

Patent  Office,  January,  1843. 

Sir  :  In  compliance  with  the  law  of  Congress,  the  Commissioner  of  Pa- 
tents has  the  honor  to  submit  his  annual  report 

Five  hundred  and  seventeen  patents  have  been  issued  during  the  year 
1842,  including  thirteen  re-issues,  fm^fifteen  additional  improvempnts  to 
former  patents,  of  which  classified  and  alphabetical  lists  are  annexed,  (mark- 
ed B  and  C.) 

During  the  same  period  three  hundred  aid  fifty-two  patents  have  expired, 
as  per  list  marked  D. 

The  applications  for  patents  during  the  year  past  amount  to  seven  hun- 
dred and  sixty-one,  ana  the  number  of  caveats  filed  was  two  hundred  and 
ninetjj-onc. 

The  receipts  of  the  office  for  1842  amount  to  $36,790  96,  from  w^hich 
^,068  95  may  be  repaid  on  applications  withdrawn,  as  per .  stzitement  E. 

The  ordinary  expenses  of  the  Patent  Office  for  the  past  year,  including 
payments  for  the  library  and  for  agricultural  statistics,  have  been  23,154- 
48,  l('a\ing  a  nett  balance  of  $5,264  20,  to  be  credited  to  the  patent  fund, 
OS  per  statement  marked  F. 

The  above  expenditures  do  not  include  those  incurred  within  the  last 
year  for  the  recovery  of  the  stolen  jewels. 

For  the  restoration  of  models,  records  and  drawings,  lender  the  act  of 
March  3,  1837,  $14,060  02  have  been  expended,  as  per  statement  G. 

The  whole  number  of  patents  issued  by  the  United  States,  previous  to 
January  1843,  \mis  twelve  thou^uind  nine  kumlred  and  ninety-two.  The 
continuance  of  the  depression  of  the  money  market,  and  the  almost  univer- 
sal prostration  of  all  business,  operates  very  disadvantageously  on  the  re- 
ceipts of  this  office,  as  many  hundred  applications  are  delayed  sokly  from 
the  want  of  funds  or  diffici^hy  of  remittance.  The  patents  granted  for  the 
year,  however,  exceed  those  of  the  year  previous  by  twenty,  though  there 
have  been  less  applications  by  eighty-six. 

The  Digest  of  Patents,  continued  and  brought  down  to  Januar)',  1842, 
has  been  printed,  and  700  copies  distributed  to  the  respective  States,  and 
200  copii-s  deposited  in  the  library,  in  compliance  with  the  resolution  of 
Congress  directing  the  same. 

The  accommodations  granted  during  the  last  year  for  the  reception  of  the 
articles  received  through  the  exploriiig  expedition,  intrusted  to  the  National 
Institute,  must  seriously  thwart,  if  not  suspend,  the  design  of  Congress  in 
the  reorganization  of  the  Patent  Office,  which  enacts,  section  20,  act  of  July 
4,  1836,  "  that  it  shall  be  the  duty  of  the  commissioner  to  cause  to  be  clas- 
sified and  arranged  in  such  rooms  and  galleries  as  may  be  provided  for  that 
purpose,  in  suiCible  cases,  when  necessai)'  for  their  preservation,  and  in  such 
a  manner  as  shall  be  conducive  to  a  beneficial  and  favorable  display  thereof, 
the  models,  and  specunens  of  composition  and  fabrics,  and  other  manufac  ■ 
tures  of  work  and  art,  patented  or  unpatented,  which  have  been  or  shall 
hereafter  be  deposited  in  the  said. office. 

While  the  annual  receipts  of  the  Patent  Office  above  the  expenditures 
arc  sufficient  to  carry  out  fully  the  benevolent  object  of  the  National  Legis- 
lature, the  want  of  room  of  which  it  is  thus  deprived  will  be,  for  a  time,  an 
insurmountable  obstacle,  as  all  the  rooms  in  the  gallery  could  be  advanta- 
geously used  either  by  the  Patent  Office  or  the   National  Institute.     No 
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remedy,  therefore,  remains,  but  an  extension  of  the  building,  which  mifht 
be  done  by  the  erection  of  a  wing  sufficiently  large  to  accommodate  the  Pa- 
tent Office  on  the  first  story.  The  building  can  also  afford  room  for  lec- 
tures by  professors,  should  they  be  appointed  under  the  Smithsonian  bequest ; 
and  may  I  be  permitted  here  to  observe,  that  a  gratuitous  course  of  lectures 
in  the  diflerent  branches  of  science  would  certainly  do  much  to  diffuse  know- 
ledge among  men.  I  can  confidently  say  that  the  agricultural^lass  look 
forward  with  bright  anticipaticms  to  some  benefit  from  the  Smithsonian  be- 
quest, and  to  the  time  when  the  sons  of  agriculturists,  after  years  of  toil  at 
the  plough,  can  attend  a  course  of  lectures  at  the  seat  of  government,  and 
there  leam,  not  only  the  forms  of  legislation,  but  acquire  such  a  knowledge 
of  chemistry  and  the  arts  as  will  aiable  them  to  analyze  the  different  soils, 
and  apply  agricultural  chemistry  to  the  greatest  effect  Such  encouragement 
will,  indeed,  stimulate  them  to  excel  in  their  profession,  while  others,  deem- 
ed by  many  more  favorable,  are  indulged  with  a  collegiate  course  of  educa- 
tion. Little,  indeed,  has  been  done  for  husbandry  by  the  General  Govern- 
ment ;  and,  since  eighty  per  cent  of  the  population  are  more  or  less  engaged 
!  in  this  pursuit,  the  claim  on  this  most  beneficem  bequest  will  not,  it  is  hoped, 

be  disregarded.  The  National  Agricultural  Society,  in  connection  with  the 
Institute,  will  most  cheerfully  aid  Congress  in  carrying  out  their  designs, 
for  the  great  benefit  of  national  industry. 

It  is  a  mauer  of  sincere  congratulation,  that  the  Patent  Ofiice  has  so  far 
recovered  from  its  great  loss  in  1836,  by  the  conflagration  of  the  building, 
with  all  its  contents.  A  continued  correspondence  with  11,000  patentees, 
and  untiring  efforts  on  the  part  of  all  concerned  with  this  bureau,  has  ac- 
l  complished  much  ;  indeed,  to  appearance,  the  models  are  better  than  previ- 

ous to  the  fire.  Although  something  remains  yet  to  be  done,  enough  has 
been  accomplished  to  remove  the  past  embarrassment,  and  afford  applicants 
the  means  of  examination  as  to  the  expediency  of  applying  for  a  patent 

The  loss  to  the  library,  sustained  by  the  fire,  is  not  yet  fully  repaired ; 
and,  since  the  law  of  1836  makes  it  a  duty  to  examine  all  applications  for 
patents,  with  reference,  also,  to  foreign  inventions,  it  is  absolutely  necessary 
that  the  library  should  be  extended. 

It  is  true  that  the  library  of  Congress  possesses  some  books  on  scientific 
subjects,  useful  for  reference  in  the  Tabors  of  this  bureau,  but  no  permission 
is  given  to  take  out  books  from  that  library;  and,  if  such  liberty  were  grant- 
ed, it  would  be  bad  economy  to  send  an  examiner  to  the  capitol,  to  look  up 
similar  cases.  If  applications  are  to  be  examined,  it  will  promote  the  des- 
patch of  public  business,  protect  against  spurious  patents,  and  give  public 
satisfaction,  if  the  Patent  Office  library  is  well  supplied  with  necessary 
books. 

Already,  himdreds  of  applicants  are  satisfied,  bv  the  comparatively  im- 
perfect examinations  now  made  by  referring  to  books  on  hand,  not  to  take 
out  a  patent,  and  when,  in  the  rejection  of  cases,  reference  is  made  to  for- 
eign patents,  there  is  an  impatient  desire  to  see  the  description  of  the  inven- 
tion that  is  to  cut  off  the  hopes  of  so  many  years  of  toil  and  labor.  I  would 
therefore  most  earnestly  recommend  an  appropriation  of  $1,200,  from  the 
surplus  fund,  to  add  to  the  Patent  Office  Library. 

The  aimual  agricultural  statistics  comprilsing  the  tabular  estimate  of  the 
crops  for  the  past  year,  with  accompanying  remarks  and  appendix,  will  be 
found  subjoined,  ^marked  A:) 

The  value  of  tnis  document  to  the  whole  country,  from  year  to  year,  it 
|r  is  believed,  would  justify  a  much  larger  appropriation  from  the  Patent  Of- 

fice fund  for  this  purpose.     The  diffusion  of  such  information   may  save 
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millions  to  the  laborious  tiller  of  the  soil,  besides  adding  directly  to  his 
means  of  export  many  millions  more.  An  exeunination  of  this  subject,  and 
the  expediency  of  fixing  it  on  a  more  permanent  and  advantageous  basis,  by 
the  constitution  of  an  agricultural  bureau,  or  at  least  an  agricultural  clerk- 
ship, at  a  moderate  expwose,  to  be  drawn  from  the  patent  fond,  is  respectfully 
siiggested.  The  additional  benefit  which  must  thus  accrue  to  the  popula- 
tion of  our  widely  extended  country  would  soon  be  seen. 

A  sufficient  appropriation  to  allow  a  personal  examination  of  the  various 
parts  of  the  country,  by  some  one  well  qualified  for  such  duty — similar  to 
what  has  been  attempted  with  so  much  success  by  some,  of  the  State  legisla- 
tures— ^would,  it  is  believed,  realize  a  vast  amount  of  practical  good  to  the 
South  and  West,  by  furnishing  the  data  on  which  they  might  direct  their 
products  to  the  best  market,  for  domestic  sale  or  foreign  export. 

Such,  indeed,  are  the  great  benefits  to  resuh  from  personal  observation  and 
critical  examination,  not  only  of  the  crops,  but  agricultural  implements — 
such  the  importance  of  explaining  the  new  improvements,  and  collecting 
and  distributing  all  the  acclimated  seeds,  which  are  proved  to  be  so  signally 
productive  or  beneficial,  that  the  Commissioner  of  I*atents  has  doubtra 
whether  a  modification  of  his  duties,  in  connection  with  the  Patent  Office 
would  not  be  more  usefol  to  the  conununity.  During  the  last  year,  he  embra- 
ced the  opportunity,  while  travelling  to  examine  the  crops  in  ten  States ;  and 
though  the  examination  was  of  course  imperfect,  it  enabled  him  the  better  to 
digest  the  somewhat  discordant  materials  from  which  the  agricultural  statis- 
tics here  incorporated  were  compiled.  If  millions  can  be  saved  to  the  pub- 
lic, if  the  agriculturist  can  be  encouraged  in  his  all-important  pursuits,  by  the 
expenditure  of  a  small  sum  from  the  annual  surplus  of  the  patent  fund,  what 
better  destination  could  be  given  to  this  amount )  WouM  not  the  people 
heartily  approve  and  earnestly  second  such  an  imdertaking? 
All  which  is  respectfully  submitted. 

H.  L.  Ellsworth. 


WHTTWORTH  8   PATENT   SWEEPING   MACHINE. 

This  machine,  lately  brought  into  operation  m  the  town  of  Manchester, 
where  it  excited  a  considerable  deal  of  public  attention,  has  lately  been  intro* 
duced  into  the  metropolis,  and  is  now  employed  in  cleaning  Regent  street 
It  is  the  invention  of  Mr.  Whitworth,  of  the  firm  of  Messrs.  Whitworth  & 
Co.,  of  Manchester,  engmeers,  by  whom  it  has  been  patentei  The  princi- 
ple of  the  invention  consists  in  employing  the  rotary  motion  of  locomotive 
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wheels,  moved  by  horse  or  other  power,  to  raise  the  loose  soil  from  the  sur- 
face of  the  ground  and  deposit  it  in  a  vehicle  attached.  The  upparatus  for 
this  purpose  is  simple  in  in  its  construction ;  it  consists  of  <i  series  of  brooms 
(3  ft.  wide)  suspended  from  a  light  frame  of  wrought  iron,  hung  behind  a 
cart,  the  body  of  which  is  placed  near  the  ground,  for  greater  facility  in 
loaduig.  The  drauglit  is  t  ;isy  lor  two  horses,  and  throughout  the  process  of 
filling,  scarcely  a  larger  amount  of  force  is  required  than  would  be  neces- 
'i  sary  to  draw  the  full  cart  an  equal  distance. 

')  The  following  dcscrijuion  of  the  machine  by  a  reference  to  the  accomplany- 

j  ing  engraving,  will  cxijlain  its  action.      The  cart  is  constructed  with  plate 

\  iron,  and  consists   of  two  parts,  A,  A  ;  the  lower   part  A  is  suspended  to 

I  tile  upper  part,  and  whfn  filled  is  lowered  and  replaced  with  an  empty  one. 

'  To  the  ofl-side  wheel  B,  is  attached,  on  the   inside,  a  cog-wheel,  C,  which 

1  works  into  a  pinion,  D,  on  the  end  of  a  shaft  the  length  of  the  back  part  of 

||  the  cart,  and  li.xetl  thereon  are  two  pullies   1  ft.  diameter  and  2  ft.  4  in.  apart : 

I  two  other  corresponding  pulli<  s,  E,  are  fixed  upon  a  lower  shaft,  which  is 

r  s^uspended  to  the  upper  sliaft  by  a  wrought  iron  frame,  and  over  thc^sc  pul- 

'i  lies  pass  two  endless  chains,  F,  to  which  the  broom  G,  consisting  of  29 

|i  rows,  each  3  ft.  4  in.  long,  are  attached.     It  will  thus  be  seen,  that  when 

^t  the  large  wheel  of  the  cart  is  Sf*t  in  motion,  it  will,  by  means  of  the  large 

ji  spur  wheel  C,  turn  the  pinion   D,  and  with  it  the  pullies  and  the  endless 

J  cnain  and  brooms  that  pass  over  them :  and  as  these  brooms  come  in  con- 

tact  with  the  road,  they  sweep  the  mud  up  the  inclined  pltuie  into  the  Ixttiom 
part  of  the  cart  A.  For  the  purpost^  of  raising  the  brooms  from  off  the 
ground,  there  is  an  apparatus  H,  consisting  of  an  endless  screw  working 
into  a  level  wheel  upon  a  slunft  which  passes  across  the  top  of  the  cart :  upon 
this  shaft  are  fixed  two  piiUies,  to  which  are  attached  two  chains,  w^hich 
pass  along  the  top  of  the  cart  and  over  the  quadrants  I,  at  the  back,  and 
there  fixed  to  the  iron  frame  of  the  apparatus, — so  that  when  the  endless 
screw  is  turned  the  chains  are  coiled  round  the  pullirs,  and  raise  the  appa- 
ratus to  any  height  it  may  be  requisite.  For  the  purpose  of  removing  or 
emptying  the  lower  portion  of  the  cart,  it  must  be  raised  to  a  horizontal  posi- 
tion; as  this  apparatus  is  raised  it  throws  itself  out  of  gear  by  means  of  a 
If'ver  attached  to  a  clutch  f].xed  on  the  end  of  the  pinion  shalt  D.  To  the 
apparatus  H,  there  is  another  motion  attached  for  regulating  the  pr<  ssure  of 
the  brooms  on  the  ground,  according  to  the  state  of  the  weathi  r  and  the  na- 
ture of  the  surface,  consisting  of  a  series  of  weights  in  the  bo.\  in  front,  sus- 
pended to  two  chains,  which  pass  over  pullies  on  the  axle  of  a  wheel  that 
works  into  another  wheel  on  the  same  shafl  as  the  first  wheel  described  of 
the  apparatus  H. 

There  is  also  another  apparatus  K,  for  raising  and  lowering  the  kiwer 
part  of  the  cart,  consisting  of  an  « ndless  screw  working  into  a  cog-wheel,  the 
stiaft  of  which  passes  across  the  top  of  the  cart,  nnd  on  each  end  are  pullies, 
^  round  which  the  chains  arecoilttl  that  suspend  the  cart  on  each  side. 

Ij  Provision  is  made  for  letting  off  the  water  colhctcd  in  the  cart,  by  means 

-■  of  a  pipe,  having  its  interior  orifice  some  inches  above  the  level  of  the  mud 

I  after  settlement :  the  cart,  when  full!  is  drawn  to  the  side  of  the  street,  at 

i  some  distance  from  a  sewer  grid,  and  the  pipe  plug  being   withdrawn,  the 

I  water  flows  into  the  channel.     A  slight  modification  of  the  original  form  of 

i  ')i  the  machine,  by  bevelling  the  cogs  of  the  large  spur  wheel,  C,  throws  the 

I  machinery  more  to  the  near  side,  and  enables  it  to  sweep  close  up  to  the  curb- 

J  stone  of  the  foot  pavement ;  and  the  hands  before  required  to  clean  out  the 

;^  gutters  are  now  dispensed  with      An  indicator,  attached  to  the  side  of  the 

sweeping  apparatus,  shows  the  extent  of  surface  swept  during  the  day,  and 
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acts  as  a  useful  check  on  the  driver.  It  also  afibrds  the  opportunity  of 
hiring'  horses  to  work  the  machine  over  a  given  quantity  of  surface,  the  rate 
of  hire  being  per  1000  yards  actually  swept  This  will  be  found  convenient 
where  parties  working  the  machine  do  not  keep  their  own  horses,  and  will 
tend  to  facilitate  the  introduction  of  the  new  system  under  management  of 
the  local  authorities. 

When  provision  cannot  conveniently  be  made  in  large  towns  for  deposit 
in  jrards  at  proper  intervals,  the  patent  machine  is  constructed  of  two  parts, 
as  above  described,  viz.,  an  upper  A',  carrying  a  sweeping  apparatus,  and 
a  lower  A,  consisting  of  a  loose  box,  suspended  from  the  upper,  and  capa- 
ble of  easy  detachment.  Each  machine  having  two  or  more  of  these  bo.xes, 
A,  may  be  kept  constantly  at  work,  deposifing  the  full  box  in  a  suitable 
place,  and  taking  up  an  empty  box  before  provided, — a  skeleton  cart  being 
afterwards  employed  to  convey  the  loaded  boxes  to  the  place  of  ultimate  de- 
posit. No  difficulty  has  been  found  to  arise  in  the  management  of  the  ma- 
chine by  ordinary  drivers.  It  has  been  worked  regularly  on  every  kind  of 
street  surface — the  round  and  square  set  stone, — the  Macadamized  road, — 
and  the  wood  pavement ;  all  of  which  are  fotind  in  the  districts  before  men- 
tioned. Its  peculiar  advantage,  as  applied  to  wood  pavement,  in  preventing 
■the  slippery  state  of  the  surface  so  much  complained  of,  has  attracted  particu- 
lar attention  and  will,  no  doubt,  tend  to  &cilitate  the  general  introduction 
of  that  useful  invention.  By  the  use  of  proper  precautions  in  cleaning  and 
oiling  the  machine  before  setting  it  to  work,  the  friaion  of  the  working  parts 
may  be  matrrially  reduced, — a  point  of  great  importance,  in  reference  both 
to  the  consumption  of  horse  power,  and  the  cost  of  repairs.  The  wear  of  the 
brooms,  which  at  first  was  considerable,  has  been  diminished  more  than  one- 
half,  by  the  action  of  the  regulating  weights  before  mentioned.  A  pro- 
duct of  South  America,  called  by  the  Portuguese  '•  Piassava,"  forms  an  ex- 
cellent material  for  the  beard  of  the  brooms,  having  great  pliancy  and  strength 
combined,  and  also  remarkable  degree  of  durability. 

Two  machines  are  advantageously  worked  together,  one  a  little  in  ad- 
vance of  the  other.  Not  only  is  the  operation  of  cleansing  a  particular 
street  thus  eflecUnl  more  rapidly,  but  the  two  drivers  can  occasionally  assist 
each  other,  and  one  of  them  (at  higher  wages)  may  exercise  a  super\'i£ion 
over  both  machines. 

The  success  of  the  operation  is  no  less  remarkable  than  its  novelty.  Pro- 
ceeding at  a  moderate  speed  through  the  public  streets,  the  cart  leaves  behind 
it  a  well  swept  track,  which  forms  a  striking  contrast  with  the  adjacent 
^ound.  Though  of  the  full  size  of  a  common  cart,  it  has  repeatedly  filled 
itself  in  the  space  of  sLx  minutes  from  the  principal  thoroughfares  of  Man- 
chester. This  fact,  while  it  proves  the  efficiency  of  the  new  apparatus, 
proves  also  the  necessity  of  a  change  in  the  present  system  of  street  cleaning. 
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We  have  had  placed  in  our  hands  "  A  Report  ol  the  survey  of  a  route 
from  the  propos^  Susquehanna  and  Delaware  railroad — ^from  Pittstown  on 
the  Susquehaxma  through  the  centre  of  the  Lackawannock  coal  formation 
in  Lazeme  and  extending  through  parts  of  Pike  and  Northampton  coun- 
ties, Pennsylvania  to  the  Delaware  river  at  the  Water  Grap — with  an  esti- 
mate of  its  cost  by  Ephraim  Beach,  Esq.,  Civil  Erifineer,"  with  remarks 
on  the  same  by  the  Pennsylvania  commissioners  and  Henry  W.  Drink- 
er, Esq. 
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This  admirable  project  has  slept  for  a  long  period.     It  was  surveyed  in 
1S31.     As  a  record  of  the  formation  of  that  part  of  Pennsylvajiia,  and  for 
reference,  we   give  Major  Beach's   su^ey,  with  some  extracts  from  the 
views  taken  by  the  commissioners,  as  to  the  advantages  of  the  route,  tmd  the 
'  I  cost  of  transportation — which  at  that  time  was  entirely  heterodox,  and  looked 

i  'j  upon  as  the  dream  of  a  visionary,  to  state  that  coal  could  be  transported  with 

profit  at  2^  cents  per  ton  per  mile,  when  it  is  now  ascertaini-d  that  on  the 
Philadelphia  and  Reading  railroad  they  can  do  it  for  one-fourth  of  this 
sum — andover  the  Boston  and  Albany  railroad,  where  their  grades  are  as 
high  as  85  feet,  they  transport  at  1 J  cents  per  ton  per  mile. 

We  find  there  are  two  roads  in  New  Jersey  seeking  extension  to  tlie  Dela- 
ware river,  and  finally  to  coimcct  with  this  projected  railroad  to  the  cool 
regions  of  Luzerne  county,  the  one  extending  from  Newark  by  Morristown, 
and  the  other  from  Elizabethtown  to  Somerville.  There  are  no  opposing 
obstacles  to  a  railroad  but  a  bridge  over  the  Delaware,  to  reach  both  hard  and 
'.  I  so/t  coal.     It  is  undoubtedly  the  shortest,  the  best  and  most  level  line  from  the 

city  of  New  York  to  the  Upper  lakes,  with  the  exception  of  the  northern 
line  by  the  pass  at  the  Little  Falls,  Herkimer  county,  New  York.     From 
^  thence  to  near  the  foot  of  Niagara  Falls,  nearly  a  level  can  be  obtained,  on 

:  J  and  near  the  ridge  road — the  supposed  former  shore  of  lake  Ontario.  On  this 

Line,  as  it  can  be  formed  with  a  descending  grade  from  lake  Erie  at  Bufialo 
to  the  Hudson,  no  route  from  the  seaboard  to  the  west  can  compete  with  it 

The  route  in  question,  with  the  exception  of  three  planes,  to  be  opera- 
ted by  water  power,  but  which  we  learn  have  been  dispensed  with,  rtt  a  less 
grade  than  those  on  the  Massachusetts  road — leads  through  the  best  part  of 
New  Jersey  for  agricultural  and  mineral  paoducts.  Independent  of  the  coal 
and  iron  of  Pennsylvania,  there  are  extensive  forests  of  the  best  white,  yellow 
and  spruce  pine,  with  other  valuable  timber,  the  necessity  of  which  to  ad- 
vance the  growth  of  this  city,  will  make  lumber  a  great  item  of  freight 
and  profit  to  the  road. 

This  is  not  all — now  that  a  difficulty  and  legal  questions  have  been  raised 
between  the  Hudson  and  Delaware  canal  and  New  York  and  Erie  rail- 
road, which  threaten  to  drive  the  latter  into  Sullivan  county,  and  if  persisted 
in  may  prostrate  or  delay  for  a  long  period  the  construction  of  this  work, 
it  is  a  matter  of  much  importance  to  the  citizens  of  New  York  to  encourage 
^  *  the  construction  of  the  Susquehanna  and  Delaware  railroad,  as  an  enter- 

^  prise  that  will  take  produce  and  merchandize  in  181  i  miles  from  Hoboken 

I  to  the  Great  Bend,  on  a  line  much  shorter  than  via.  Piermont,  to  lake  Erie. 

*  MUts. 

From  Jersey  City  vja.  Paterson  to  the  Water  Gap,  91 

From  the  Water  CJap  to  the  coal  region,  in  quantities,  63 

From  thence  and  the  mouth  of  Leggett's  creek  to  the  Great  Bend, 

as  surveyed  by  J.  ScjTnour,  i  47J 


I 
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Twelve  miles  from  the  mouth  of  Leggett's  creek  will  comiect  this  line 
with  Carbondale.  The  distance  to  Tioga  Pomt  or  to  Athens  near  the  State 
line  from  Jersey  City  has  been  ascertained  to  be  232  miles. 

The  commissioners  remark,  pages  35,  36  and  37: 

"  By  the  Susquehanna  and  Delaware  railroad  and  its  connections,  we  con- 
ceive the  wantq  and  interests  of  the  western  New  York  will  be  better  ac- 
commodated than  by  any  other  line  which  has  yet  been,  or  indeed  that  can 
ever  be  projected.  A  connection  with  the  inexhaustible  bodies  of  the  coal 
of  Luzerne  county,  it  is  scarcely  necessary  to  say,  will  soon  be  as  vital  to 
the  interests  of  Western  New  York  as  to  her  great  and  splendid  commer- 
cial capital ;  while  the  same  line  that  amply  supplies  these  wants  affords  a 
most  extended  market  for  her  agricultural  produce,  and  at  the  same  time 
connects  the  interests  of  that  State  (by  the  shortest  possible  line)  with  the 
parent  cit\',  whose  position  and  commercial  advantages  are  without  a  rival 
The  certain  improvement  of  the  Susquehanna  to  the  State  line,  leaves  the 
great  question  to  depend  alone  on  the  success  of  our  contemplated  under- 
taking— an  undertaking  which  has  in  its  favor,  as  is  conceived,  unrivalled 
advantages. 

"  Entering  at  the  western  extremity  a  coal  field,  he  extent  and  facilities  of 
which  are  without  a  parallel — connected  by  the  most  direct  lipes  pronoun- 
ced practicable,  and  by  improved  channels  already  in  operation,  with  the 
two  greatest  cities  in  America,  we  appear  to  have  from  these  alone  all  the 
advantages,  that  in  other  cases  have  been  found  to  produce  ample  remunera- 
tion, and  to  render  valuable,  investments  in  all  undertakings  where  coal  has 
been  the  basis  of  the  trade. 

"  By  a  section  of  the  Susquehanna  river  the  south  western  counties  of  New 
York  would  be  fully  accommodated,  while  one  of  the  lines  which  have  re- 
cently been  examined  by  Mr.  Seymour  to  the  Great  Bend,  would  perhaps 
be  more  desirable  to  other  parts  of  the  State,  to  Owego,  Ithaca,  etc. 

"  Much  has  been  said  and  written  on  railroads  and  canals,  alternately  aim- 
ing to  prove<the  superiority  of  the  one  over  the  other ;  it  seems  probable 
that  difference  of  situation  and  circumstances  may  prove  both  parties  to  be 
right  But  a  union  of  the  two  in  our  climate,  and  where  it  can  be  avoided 
seems  generally  undesirable.  It  is  in  effect  the  union  of  January  and  May. 
And  when  heavy  articles,  and  particularly  coal,  constitutes  the  bulk  of  the 
transportation,  it  seems  additionally  undesirable. 

^  To  a  great  extent  a  railroad  must  lay  idle  during  the  closing  of  a  canal, 
forming  part  of  its  line,  whether  this  be  three  or  four  months  of  the  year — 
it  is  in  either  case  unprofitable. 

"  It  is  a  loss  of  so  much  interest  on  the  capital  expended,  and  is  chargeable 
with  n  proportion  oi  the  loss  of  attendance  and  of  the  decay  of  the  work. 
It  is  attended  by  many  other  disadvantages  and  probably  does  not  afford  that 
perfect  communication  which  the  advanced  and  advancmg  age  seems  to  de- 
mand. 

"  Under  this  ^ew  it  does  not  appear  improbable  that  this  line,  at  no  distant 
day,  will  be  united  by  continued  railroad,  with  both  Philadelphia  and  New 
York. 

"  The  value  of  a  continued  railroad  to  a  city  during  the  winter  season, 
has  in  some  degree  been  developed  by  the  recent  operations  of  the  Baltimore 
and  Ohio  work ;  longer  experience  will  exhibit  other  valuable  results. 
Railroads,  while  accomplishmg  the  object  of  ailbrding  constant  and  steady 
winter  supplies  of  fuel  at  uniform  prfces,  which  to  the  poor  and  to  a  part  of 
the  middling  classes  (whose  means  arise  from  day  to  day)  is  very  desirable. 
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would  at  the  same  time  afibrd  supplies  of  many  articles  tending  to  increase 
the  comfort  and  convenience  of  the  citizen,  and  to  add  value  to  a  city  winter 
residence.  The  earliest  and  latest  fruits  of  the  earth,  and  the  products  of 
agriculture  would  more  freely  abound,  and  be  afforded  at  more  equal  and 
moderate  prices  ;  fresh  milk,  fresh  butter,  so  desirable  would  always  be  at- 
tainable ;  game  from  the  interior,  in  fine  and  perfect  order,  would  reach  the 
market  in  its  season,  and  the  enjoyments  of  the  table  would  be  increased. 
To  the  country  on  the  other  hand,  fish,  oysters,  and  the  produce  of  the  sea, 
would  be  liberully  distributed,  and  indeed  it  would  appear  that  the  condition 
of  all  in  tOAvn  and  country  would  be  much  improval,  nor  would  the  effect 
be  less  beneficial  to  the  citizens  and  to  the  public  at  large  in  other  respects  ; 
trade  and  commerce  would  be  invigorated  ;  the  stagnation  that  is  now  fell  be- 
tween the  fall  and  spring  sales  of  various  merchandize  would  in  a  degree 
be  removed,  the  demand  would  be  more  timely  and  more  extensive,  the  pur- 
chases less  hurried  and  more  considerable.  The  railroad  system  would 
tend  much  to  equalize  the  periods  and  amount  of  labor,  to  distribute  human 
effort  more  equally  throughout  the  seasons  ;  at  the  present,  in  the  late  fall 
months,  and  as  we  approach  towards  the  close  of  the  year,  there  exists  for  a 
time  very  active,  perhaps  excessive  employment,  much  to  do,  perhaps  an  in- 
sufficiency of  laborers,  every  thing  hurried,  and  often  imperfectly  accom- 
plished. 

"  Then,  as  the  severity  of  the  winter  closes  around  us,  we  experience  a  state 
as  unprofitable  to  the  citizen  as  it  is  injurious  to  the  public  morals  ;  a  state 
by  which  every  one  loses,  by  which  no  one  gains  :  an  evil  is  at  once  created 
— the  formidable  evil  of  having  nothing  to  do.  It  seems  to  be  an  unerring 
law  of  our  nature,  that  wherever  this  state  of  things  exists,  the  moral  scale 
of  humanity  is  inevitably  lowered :  it  lays  above  all  things  at  the  root  of 
poverty  and  pauperism  ;  to  remedy  A\-hich,  volumes  have  bein  written,  and 
millions  have  been  expended.  Railroads  have  at  least  this  advantage,  that 
they  do  no.  add  to  the  number  of  winter  idlers,  which  cannot  with  the  same 
truth  be  asserted  of  canals." 

With  respect  to  cost  of  transportation  we  find  4t  that  early  Desiod  the  fol- 
lowing observations — •pagar28,  29  and  31 : 

OF    TlfB^COST   OF    TJIAKSPORTATION. 

"  On  this  question  we  have  scan  very  few  distinct  and  inleUigent  statements 
by  American  Engineers. 

''  Even  on  canals  the  cost  of  transportation  presents  nothing  uniform,  but 
is  affected  by  the  location,  capacity,  and  construction  of  the  several  works. 
On  somo  of  the  Pennsylvania  canals,  the  calculations  result  in  a  cost  of  one 
half  cent  per  ton  per  mile,  while  in  other  cases  a  much  higher  rate  is  assu- 
med Captain  Beach  does  not  go  into  any  minute  examination  of  the  sub- 
ject ;  he  states  generally  the  average  of  tolls  and  transportation  on  the 
canals  2^  cents  per  ton  per  mile,  and  these  charges  are  noted  as  probably 
appliaable  to  thf  Susquehanna  and  Delaware  railroad. 

"  As  the  cost  of  transportation  will  materially  affect  the  price  of  coal  at 
market;  we  are  desirous,  if  possible,  of  arriving  at  more  distinctness  on  this 
point. 

"  Some  recent  English  publications  reduce  the  cost  of  transportation  on 
railroads  to  apparently  so  small  an  amount  as  to  have  excited  doubts  of  the 
correctness  of  their  estimates,  an  examination  however  of  the  separate  items 
of  charge,  etc.,  on  which  these  estimate^  are  fonnded,  in  a  great  measure  re- 
move these  doubts.  In  a  note  appended  to  "  A  Report  descriptive  of  a  route 
for  a  rail  road  from  the  Hudson,  through  Paterson  to  the  Delaware  river 
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at  the  Water  Glap,  and  made  by  Col.  Sullivan,"  we  find  the  following :  Mr. 
Booth  in  his  account  of  the  Liverpool  and  Manchester  railroad  computes  all 
expenses,  includitig  assisting  engines  at  the  inclined  f  lanes,  the  water  sta- 
tions, and  7i  per  cent  interest  on  capital,  supposing  full  employ,  at  164- 
lOOOths  of  a  penny  per  ton  per  mile,"  a  Utitle  more  than  three  mills  of  our 
money. 

"  Mr.  T.  Earle,  in  his  recently  published  treatise  on  railroads,  estimates 
the  performance  of  a  single  horse  to  be  equal  to  the  transport  of  416  tons, 
one  mile  per  day,  making  sufficient  allowance  for  wagon  hire,  and  for  horse 
and  attendant  we  find  the  transportation  on  a  railroad  by  animal  power  to 
be  about  half  a  cent  per  ton  per  mile. 

In  the  Report  of  the  Pennsylvania  Board  of  State  Canal  Commissioners 
on  the  Carbondale  railway  it  is  stated — 

"  The  Company  at  a  profit  transjwrt  across  the  16  miles  of  railway,  at  35 
cents  per  ton,  exclusive  of  the  toll."  From  other  data  furnished  by  the  same 
report,  it  is  evident  that  this  charge  might  be  reduced  and  leave  sufficient  to 
pay  expenses.  In  another  statement  made  at  a  different  time  by  the  engi- 
neer of  that  company,  as  cited  by  Col.  Sullivan,  the  expenses  of  conveyance 
over  the  16  miles  of  rail,  requirmg  five  stationary  steam  engines,  is  reported 
at  29^  cents.  It  is  perfectly  evident  that  these  calculations  have  been  pre- 
dicated upon  the  actual  amount  transported,  or  expected  to  offer  for  trans- 
portation, at  different  periods  during  the  year  ;  and  they  are  not  based  upon 
any  estimate  of  the  ascertained  or  probable  capacity  of  the  railroad.  It  is 
also  equally  manifest,  that  the  cost  of  transportation  over  16  miles,  including 
the  whole  accent  in  the  direction  of  the  trade,  cost,  fuel,  and  attendance  at 
five  stationary  steam  engines,  with  their  ropes  and  apparatus  within  that 
distance,  cannot  furnish  data  for  estimating  the  aggregate  cost  of  transporta- 
tion on  a  longer  line  comprising  far  more  favorable  sections — level  planes, 
and  all  the  descents. 

"Yo  throw  some  additional  light  on  this  subject,  we  avail  ourselves  of 
some  data  furnished  by  Mr.  Seymour,  in  his  report  on  a  survey  made  by 
him  in  May,  1831,  for  the  Lackawannack  and  Susquehanna  railroad.  In 
addition  to  his  owti  authojity  we  have  the  concurrent  testimony  of  an  engi- 
neer upon  the  only  line  of  railroad  improvement  on  our  side  of  the  water, 
which  has  as  yet  afforded  experimental  and  practical  illustration.         ^ 

Mr.  Seymour  remarks — "  It  gives  me  pleasure  to  add,  that  upon  showing 
the  estimate  to  Mr.  Archibald,  the  engineer  for  the  Hudson  and  Delaware 
Canal  Company,  it  met  with  an  almost  §xact  concurrence  of  opinion." 

"  We,  therefore,  conclude  that,  on  favorable  railroad  lines,  half  a  cent  per 
ton  per  mile  would  probably  meet  the  necessary  expenditure  for  transporta- 
tion, and  that  1  cent  per  ton  per  mile  will  be  an  ample  and  sufficient  estimate 
(or  the  freight  upon  the  Susquehanna  and  Delaware  railroad  when  fairly  ij.,- 
operation.  The  provisions  of  the  act  of  incorporation  give  no  limit  to  the 
ctiarges  for  transportation,  nor  are  we  restricted  to  any  per  centage  in  this 
particular,  all  persons  have  liberty  to  use  the  railroad  and  transport  upon  it, 
they  using  the  carriages,  etc.,  as  prescribed  by  the  campany." 


NKW    YORK    AND    ERIE    RAILROAD. 

The  bill  in  aid  of  this  road  having  passed  the  last  legislature,  arrange- 
ments are  about  being  made  preparatory  to  recommencmg  the  work.  This 
bill,  the  details  of  which  have  been  before  published  in  this  Journal,  post- 
pones the  sale  of  the  road  to  1850,  and  so  fax  releases  the  State  lien  on  the 
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work  as  to  alloiw  of  other  loans  taking  precedence  of  the  three  millions  of 
State  loan. 

Meanwhile  the  residents  along  the  line  for  several  miles  bejrond  Goshen, 
prompted  by  a  sound  and  judicious  policy  hare  completed  the  road  in  their 
section  at  their  own  cost 


I&ON   CANAI.    BOATS. 

In  your  March  No.  354,  voL  X,  page  173,  I  gave  you  a  short  article  on 
this  subject,  and  expressed  the  wish  "  that  some  of  our  enterprising  for- 
warders will  try  the  experiment  of  Iron  Canal  Boats."  I  am  gratified  to 
find  a  morning  paper  has  the  following,  showing  the  complete  success  of 
this  class  of  boats.  In  another  article  I  proved,  that  their  light  draught  of 
water,  with  increased  cargo,  would  so  add  to  the  capacity  of  the  Erie  canal, 
even  without  taking  into  view  the  rapid  decrease  of  the  forest,  as  to  render 
the  enlargement  of  the  Erie  canal  entirely  unne^ssary.  This  was  more 
than  two  years  ago.  It  is  desirable  to  ascertain  the  cost  of  an  Iron  Canal 
Boat,  compared  with  our  best  lake  boats — the  draught  of  water  in  each,  with 
tons  carried. 

mON   BOATS  AND   ERICSSON   PEOPEU-ERS. 

"  New  and  wider  spheres  of  enterprise  open  upon  us  every  year ;  and 
none  has  been  more  marked  in  this  respect  than  the  present  year.  We 
found  yesterday  at  one  of  the  lower  piers  in  South  street,  the  iron  boat 
Pilot,  with  Ericsson  propellers,  ^belonging  to  Mr.  Asa  Worthington,  of  the 
Hope  Mills  in  Front  street,)  loading  for  St  John,  at  the  farther  end  of  lake 
Champlain.  She  is  the  first  boat  which  has  done  this.  Freight  she  has 
offered  much  more  than  she  can  carry.  At  Coentie's  Slip  lay  a  large 
schooner  with  Ericsson  propellers  loading  for  Hartford,  Ct.  Iron  boats  now 
load  at  Philadelphia  with  coal,  and  proceed  to  Troy  or  to  any  other  poiht 
where  their  cargoes  are  wanted,  and  then  load  again  with  salt  or  whatever 
elae  is  offered  in  return.  The  effort  to  avoid  transhipment  is  constantly  suc- 
ceeding more  and  more,  and  boats  are  being  built  which  can  pnss  throu^'h 
all  varieties  of  navigation.  To  work  cheaper  and  to  work  &stcr  is  tnc 
thing  to  which  every  one  aims." 

^t^  Our  canal  commissioners  should  institute  this  enquiry.  The  ex- 
pense would  not  be  much  and  \Mould  lead  to  important  results. 

J.  E.  B. 


STATISTICS   OF    LAKE   STEAMEKS.  I 

The  Buffalo  Commercial  Advertiser,  on  the  completion  of  a  quarter  of  a 
century  since  the  first  steamer  was  launched  upon  the  western  lakes,  give  a 
list  of  the  steam  vessels  now  on  those  waters.  The  total  tonnage  is  27,000, 
the  cost  $3,510,000  or  $130  per  ton. 

The  following  remarks  which  we  extract  will  prove  interesting  : 

"  In  examining  the  progress  of  steam,  as  applied  in-  propelling  vessels  on 
the  lakes,  we  are  struck  with  the  very  small  number  of  disasters  when 
compared  with  other  sections  of  the  country,  especially  on  the  western  wa- 
ters. In  the  whole  period  of  28  y«irs  there  have  been  but  four  explosions 
which  might  be  termed  serious.     It  is  true  there  are  other  disasters  to  re- 
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cord,  whose  calamitous  details  are  too  freshly  impressed  upon  the  public 
mind.     The  following  tabular  view  presents  both  these  elates : 

Explosions — Lives  lost.  Burned — Lites  lost. 

Peacock,  September  1830,                 15  Washington,  2d  June,  '38,  50 

Adelaide,  June,  1830,                        3  Erie,  August,  1841,  250 

Erie,  August,  1840,                              6  Vermillion,  Nov.  1842,  5 

Perry,  twice  in  1836,                        6  Caroline,  (wilful)  5 

Total,  30  Total,  310 

The  number  of  boats  yet  remaining  of  the  whole  once  in  commission  on 

lake  Erie  and  the  upper  lakes  is  about  sixty,  with  an   aggregate  of  17,000 

tons.     Of  these  some  thirty-five  only  are  used  when  the  consolidation  is  in 

existence. 

Of  the  whole  number  of  boats  in  commission  during  the  above  period 
only  ten  were  built  and  owned  in  Canada. 

The  first  steamer  known  to  be  upon  lake  Michigan  was  the  Henry  Clay. 
In  August,  1827,  an  excursion  of  pleasure  was  made  in  her  to  Green  Bay, 
where  Gov.  Cass  was  holding  a  treaty  with  the  Winnebagoes.  After  the 
treaty  was  concluded,  Gov.  C.  and  suite  returned  in  the  Clay.  From  that 
period  to  1832  some  of  the  boats  went  to  Green  Bay,  but  no  further.  On 
the  breaking  out  of  the  Black  Hawk  war  several  of  the  larger  boats  were 
chartered  by  the  government  to  convey  troops  to  the  disaffected  territory,  and 
Chicago  for  the  first  time  was  greeted  with  the  sight  of  one  of  those  strange 
visiters. 

From  the  following  notice  we  learn  that  two  men,  L.  A.  Sykes  and  Gteo. 
S.  Milb,  have  leased  the  Morris  canal.  From  the  enterprise  and  intelligence 
of  these  gentlemen  we  have  no  doubt  that  this  work  will  be  judiciously 
managed,  ahd  we  hope  w^ith  profit  to  the  lessees. 

"  The  Morris  canal  is  again  in  navigable  order,  and  business  has  been  re- 
sumed through  the  enterprise  of  the  new  lessees,  Messrs.  George  S.  Mills 
and  L.  A.  Sykes,  with  good  promise  of  a  brisk  and  profitable  season.  Full 
supplies  of  coal  will,  we  understand,  be  sent  down  to  market  through  this 
channel  from  the  Lehigh  mines  by  the  Pennsylvania  companies.  We  are 
also  gratified  to  learn  that  the  iron  business  at  the  various  establishments  on  the 
route  has  been  resumed  and  is  to  be  extended  during  the  season.  The  Stan- 
hope Works  are  to  be  put  in  full  operation,  and,  in  addition  to  the  old  works 
at  Boonton,  a  large  nail  factory  'a  now  in  progress  by  a  New  England  Com- 
pany, which  will  be  completed  in  the  course  of  60  days,  and  which  is  then 
expected  to  turn  out  some  tons  of  nails  daily.  Preparations  have  also  been 
nuide  for  the  transmission  of  large  supplies  of  ore  from  the  rich  iron  mines 
of  Morris  county.  There  is  very  little,  if  any  richer  ore  in  the  country  than 
that  furnished  by  Gov.  Dickerson's  mines  at  Sucasunna." — Newark  Daily 
Advertiser. 


THE    PYRAIUD8   OF    GIZEH.  ' 

At  the  Royal  Institute  of  British  Architects,  on  the  6th  ultimo,  a  letter 
was  read  from  Mr.  Perring,  containing  some  remarks  on  the  great  Pyra- 
mid, accompanied  by  a  model. 

The  model  is  on  a  scale  of  30  feet  in  the  inch,  and  re[Nresents  the  pyra- 
mid in  its  original  condition, — that  is,  immediately  after  the  sarcophagus 
was  placed  therein,  and  before  the  passages  were  filk-d  with  stone  blocks 
closing  the  entrance.  From  an  examination  of  the  ancient  Egj'ptian  cubit, 
now  remaining,  I  deduced  the  length  to  be  1-713  English  feet  divided  into 
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four  palms,  each  of  seven  digits.  This  measure,  Avhen  applied  to  the  py- 
ramids, agrees  as  closely  as  to  render  its  correctness  certain,  and  I  proceed 
to  mention  a  few  of  the  more  obvious  results  in  the  edifice  before  ps.  The 
base  covered  a  square  of  448  cubits  on  each  side,  which,  from  a  statement 
of  Pliny,  I  take  to  have  been  cf|ual  to  eight  Epii'piian  jugera,  or  acres ;  and 
this  supposition  is  somewhat  confirmed  by  finding  the  second  pyramid  would 
then  cover  seven,  and  the  third,  one  and  three  quarters  of  these  supposed  juge- 
ra, and  so  on  with  the  other  pyramids  of  Egj'pt.  I'he  height  of  the  great 
pyramid  appears  to  have  been  280  cubits,  being  a  proportion  of  height  to 
side  of  base  of  5  to  8 ;  and  I  may  here  mention  that  several  other  pyramids 
have  the  same  proportions.  This  gives  the  following  ratio  on  a  direct  sec- 
tion :  As  half  the  base  is  to  the  perpendicular  height,  so  is  the  apotheme,  or 
slant  height  to  the  whole  base  ;  or  for  each  side  it  may  be  thus  stated  as 
Rad  :  Tang  :  :  Sec  :  2  Rad. 

"Sir  John  Ilerschel  having  the  angles  only  of  the  pyramids  and  their 
passage  before  him,  gave  his  decided  opinion  \hat  they  were  "  not  connf^ted 
with  any  astronomical  fact,  and  probably  adopted  for  agricultural  reasons  ; 
and  the  knowledge  of  the  above  proportions  will  I  think  lead  to  the  same 
conclusion  :  for  with  the  most  solid  and  enduring  shape  possible,  the  build- 
ers obtained  a  mathematical  symmetry  which  no  other  proportions  could 
give.  Although  this  pyramid  was  nearly  480  feet  in  perpendicular  height 
of  solid  masonry,  the  pressure  of  the  solid  mass  is  so  distributed,  that  the 
lower  coursj^s  have  only  to  sustain  about  25,000  lb. ;  therefore  it  is  evident 
that  the  main  objects  of  the  architect — viz.,  stability  and  eternal  duration — 
were  well  effected.  The  inclination  of  the  entrance  passage  of  the  great 
pyramid  was  regulated  by  a  proportion  of  2  to  1 :  that  is,  two  feet  horizontal 
to  one  foot  perpendicular. 

"  The  same  mode  of  regulating  the  angles  is  obser\-able  in  every  instance ; 
thus  where  inclined  blocks  were  used  to  cover  an  apartment,  a  certain  por- 
tion of  the  width  of  the  room  was  taken  for  the  rise  or  pitch ;  as  m  the 
queen's  chamber,  where  the  rise  is  a  third  of  the  width  oi  the  apartment, 
and  also  the  angle  of  the  air  passages  leading  from  the  king's  chamber  to 
the  exterior,  have  a  rise  of  one  perpendicular  to  two  horizontal.  From 
finding  in  every  case  that  the  angles  were  thus  regulated,  I  have  come  to 
the  conclusion  that  the  Egyptians,  at  the  time  of  the  erection  of  these  mighty 
monuments,  possessed  no  knowledge  of  the  division  of  the  circle  into 
degrees,  but  that  their  angles  were  regulated  by  the  proportion  of  base  to 
perpeiulicular  height ;  in  fact,  the  tangential  measure  of  the  angle,  and 
not  its  abstract  measurement  That  they  learned  to  divide  the  circle  into 
degfrees  at  a  later  period  is  highly  probable,  as  they  were  celebrated  for 
their  astronomical  knowledge. 

"  In  every  part  of  the  pyramids  evidences  of  premeditated  and  careful  de- 
sign are  apparent ;  but  my  present  purpose  is  to  draw  attention  to  the  more 
striking  points  in  the  general  pyramid  only.  The  situation  of  the  apart- 
ments in  the  pyramid  appear  to  have  been  regulated  \s  follows — 

Height  from  base  (external)  to  floor  of  passage  of  queen's 
chamber  -  -  -  -  -     40  cubits 

From  the  above  to   floor  of  king's  chamber,  or  principal 
apartment  ..... 

From  the  above  to  top  of  upper  chamber    - 

From  the  above  tq  apex  of  pyramid 

Total  ....  280  cubits 

Making  280  cubits  in  perpendicular  height,  as  above  stated.     The  jfipor 
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of  the  subterraneous  apartment  waa  also  60  cubits  below  the  base  of  the 
pyramid" 

THE    THAMES    TUNNEL. 

This  ipiportant  undertaking  was  opened  for  foot  passengers  on  the  25th 
of  March  last  Thus,  after  many  years  of  anxiety  and  difficulty,  per- 
haps without  parallel  in  the  history  of  great  public  works,  the  practicability 
of  forming  a  thoroughfare  for  carriages  and  foot  passengers  und'T  a  deep 
navigable  river,  and  without  interruption  to  the  navigation,  is  proved  and 
executed.  The  obstacles,  which  have  from  time  to  time  impeded,  and  all 
but  stopped  the  progress  of  the  tunnel,  have  been  numerous.  The  work 
was  commenced  in  1835,  but  was  stopped  in  1828  by  an  irruption  of  the 
Thames.  From  that  time  to  the  spring  of  1835  no  progress  was  made. 
In  this  year,  under  the  sanction  of  an  Act  of  Parliament,  the  Treasury  al- 
lowed the  Exchequer  Loan  Conruniss loners  to  advance,  out  of  ihe  grant 
voted  for  public  works,  the  money  necessary  to  complete  the  tunnel ;  and  it 
was  again  commenced  and  has  been  continued  with  but  few  inevitable  inter- 
ruptions and  delays  to  the  present  time,  when,  as  the  directors  have  stated,  it 
is  securely  completed,  and  is  now  thrown  open  to  the  public  as  a  thorough- 
fare for  foot  passengers.  The  two  roadways  for  carriages  under  the  river  ^ 
are  also  perfectly  completed.  From  its  commencement  to  the  present  date 
there  has  been  but  1 1  years  within  which  the  excavation  could  be  carried 
on.  And  during  this  time,  for  nearly  two  years  or  ninety-nine  weeks,  the 
works  were  suspended  from  circumstances  beyopd  the  control  of  either  the 
directors  or  the  engineer.  The  work  has  been  in  fact  executed  in  about  9 
years  of  actual  work,  at  a  cost  of  about  £446,000,  including  property  and 
expenses  of  every  kind,  with  the  particulars  of  which  the  proprietors  have 
been  accurately  and  annually  acquainted.  The  actual  tunnel  of  1200  feet 
was  executed  in  eight  years.  The  carriage-way  descents  are  now  alone 
wanting  to  complete  the  work.  They  are  susceptible  of  being  contracted 
for  in  the  ordinary  way. 


Jn^*  The  editors  of  the  Railroad  Journal  present  their  compliments  to  the 
Officer.^,  Engineers,  and  Superintendents  of  Railroads,  and  request  them 
to  furnish  for  publication  in  its  pages,  any  interesting  or  important  iact  which 
their  experience  may  have  established  calculated  to  present  the  subject  of 
railroadis  in  its  true  light  Facts,  well  established  facts,  properly  spread  be- 
fore this  enlightened  community  are  only  necessary  to  ensure  a  gradual  but 
constant  extension  and  improvement  of  railroads  in  this  country ;  and  who 
can  so  readily  furnish  such  facts  as  those  constantly  engaged  in  the  con- 
struction and  management  of  railroads  1  and  what  medium  of  publication  so 
proper  as  the  Railroad  Journal?  When  important  facts  are  furnished  for 
first  publication  in  the  Journal,  measures  will  be  taken  to  give  them  exten- 
sive circulation  through  the  newspaper  press  of  the  country,  by  sending 
slips  to  several  hundred  editors — and  requesting  its  republication. 

JCy*  Correspondents  are  requested  to  send  in  their  communications  early, 
as  it  is  intended  hereafter  to  issue  the  Journal  and  despatch  it  to  subscribers, 
before  the  first  of  each  month. 


Ebrata — Page  ICl,  tenth  line  from  top,  for  "260  or  thereabouts,"  read 
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240  in  number.  Same  line,  for  "  about  eleven  feet,"  read  Un  feet  Page 
162, 14th  line  from  top,  for  "  of  eleven  feet,"  read  of  ten  feet;  Ifith  line 
from  top,  for  "  about  eight  feet,"  read  sercen  and  a  half  feet. 


The  March  nnmber  of  the  Jonrnitl,  whirli  wm  paucd  am  in  order  to  come  Dp  with  the  trmin,  will  be 
iuued  «nd  tent  out  with  the  number  for  July,  and  thui  be  aicmin  even  with  our  cadi  aobicribcta,  whan 
— it  cannot  be  doubted — others  will  make  matters  even  with  us  for  the  pant,  and  right  for  th*  fatarc — 
in  advance.  Gkxxi  fuel,  and  pleiitjr  of  it,  ii  euential  to  attain  high  velocities  with  the  Locomotive — 
so  also,  is  it  important  to  the  future  nucrrss  and  improvement  of  this  Journal,  that  arrearafes  should 
be  liquidated,  aud  none  be  allowed  hereafter,  to  arise. 


After  a  retirement  of  three  years  from  all  coimection  with  its  concerns, 
the  imdersigned  again  resumes  his  former  station,  in  connection  with  his  late 
associate,  Mr.  Geo.  C.  Schaefler,  as  Editor  and  Publisher  of  the  Railroad 
Journal,  and  Mechanics'  Magazine.  His  retirement  was  from  ntctstily^ 
and  a  source  of  deep  regret ;  his  return  is  from  choice,  and,  in  the  hope  of 
contributing  in  some  degree  to  make  the  Journal  useful  to  the  cause  for 
which  it  has  so  long  labored,  highly  gratifying  to  him. 

The  Journal,  on  its  first  appearance,  January  1st,  1832,  was  cordially  and 
generously  greeted  by  the  press  throughout  the  country ;  and  also  by  gentle- 
men connected  with  the  few  railroads  then  under  construction  ;  and,  notwith- 
standing the  oddity  of  its  title,  and  the  doubts  of  many  as  to  the  possibility 
of  finding  materials  even  x6  give  a  tone  to  its  pages,  much  less  to  fill  them,  its 
course  for  several  years  was  onward ;  but  the  great  fire  of  December  1835, 
and  the  general  depression  of  business  for  several  years  past,  has  borne 
heavily  upon  it  It  has,  however,  been  continued  until  the  present  period, 
from  whence  it  is  believed  that  we  may  look  forward  to  more  prosperous 
times:  and  to  a  gradual  but  certain  extension  and  improvement  of  the  rail- 
road system ;  and  it  is  now  designed  to  make  an  effort  to  extend  the  circula- 
tion of  the  Railroad  Jounul,  and  increase  its  usefulness,  by  reducing  the 
prtee,  stereotyping  its  pages,  and  issuing  it  jmnctuaily. 

To  insure  the  success  of  the  Journal  under  the  new  arrangement,  a  re- 
newal of  the  courtesies  of  the  Press  and  the  friendly  efibrts  of  those  interes- 
ted in,  or  connected  with,  the  works  of  internal  improvement  and  the  me- 
chanic arts,  throughout  the  country  are  respectfully  solicited,  and  will  be 
duly  appreciated.  D.  K.  MINOR. 

New  York,  May,  184a  i 
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DETEKIORATION    OF    WROUGHT    IRON    AXLES. 

Since  the  Paris  railroad  accident,  much  discussion  has  arisen  as  to  the 
character  of  iron  and  mode  of  manufacture  of  axles.  It  is  contended  tb.it 
those  axles  which  have  broken  apparently  from  a  flaw  in  the  iron,  have 
in  reality  become  changed  throughout  tjieir  mass — that  the  fibrous  structure 
of  wrought  iron  is  changed  in  course  of  time  into  a  cristalline  and  brittle 
grain — and  that  these  changes  occur  in  the  best  made  axles,  and  in  the  best 
quality  of  iron,  and  that  thay  are  produced  by  long  continued  use. 

How  far  these  assertions  are  correct  it  is  difficult  to  say,  the  interest  of 
manufacturers  is  to  shorten  as  much  as  possible  the  period  during  which  an 
axle  can  be  worked  with  safety  ;  on  the  other  hand  it  is  probable  that  the 
consumers  are  willing  to  believe  that  the  longest  possible  period  that  can  be 
named  is  more  near  the  truth.  Some  of  the  statements  made  in  foreign 
Journals  are  evidently  influenced  in  the  manner  first  named.  Still  we  sheuld 
be  cautious  about  denying  that  any  change  of  this  kind  does  take  place,  as 
it  is  well  known  that  a  similar  gradual  passage  to  the  cristalline  structure  is 
known  to  take  place  in  other  metals  and  in  alloys.  It  is  not  unlikely  that 
the  vibration  throughout  the  iron,  caused  by  the  constant  jar  of  passing  over 
the  rails,  may  produce  this  change  with  rapidity. 

A  writer  in  the  Civil  Engineer  and  Architects  Journal  gave  in  confirma- 
tion of  this  theory  the  statements  of  a  French  manufecturer  of  great  expf- 
rience.  This  gentleman  has  arrived  at  the  conclusion  that  an  axle  can  only 
safely  run  about  75,000  miles ;  after  that  time  it  is  his  constant  practice  to 
take  it  out,  place  it  between  two  new  bars  of  iron,  and  weld  the  whole  to- 
gether into  a  new  axle.  He  also  states  that  when  paved  roads  are  passed 
over,  the  distance  rim  is  not  so  great  to  produce  the  same  effects,  and  that 
according  to  his  experience  the  wear  of  the  collar  is  a  direct  measure  of  the 
length  of  time  during  which  the  axles  may  be  considered  safe. 

From  the  statements  which  may  at  least  be  considered  as  not  far  from  the 
truth,  we  may  infer  that  the  character  of  the  road  will  greatly  influence  the 
duration  of  the  axles — that  a  firm,  hard  and  tmyielding  structure  will  cause 
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their  more  rapid  deterioration,  while  a  more  elastic  road,  if  well  laid  and 
constantly  kept  in  repair,  may  allow  of  their  use  for  an  indefinite  period. 
It  is  to  this  cause  that  we  attribute  the  want  of  coincidence  of  the  experience 
of  this  country  and  that  of  Europe.  That  a  time  will  arrive,  bej'ond  which 
it  will  not  be  safe  to  use  an  axle,  no  matter  how  favorable  the  structure  of 
the  road,  there  can  be  no  doubt — the  only  question  is,  what  this  time  may 
be.  The  experience  of  many  years  Avill  probably  be  required  to  determine 
the  question. 

The  want  of  precise  information  upon  this  point,  need  not,  however,  de- 
ter us  from  attempting  to  prevent  or  retard  such  changes  in  iron.  The  nuin- 
ner  in  if^hich  this  may  be  accomplished  can  only  be  ascertained  by  experi- 
ment, yet  useful  suggestions  may  be  made  derived  from  correct  reasoning 
upon  well  ascertained  fhcts,  or  from  the  small  amount  of  experience  now  in 
our  possession.  The  most  simple  suggestion  which  has  been  made  is  this. 
The  same  alteration  takes  place  under  the  influence  of  heat  improperly  ap- 
plied, it  is  therefore  a  question  whether  the  electricity  or  magnetism  develop- 
ed by  friction  may  not  be  in  some  measure  the  agent  in  producing  a  cris- 
tolline  structure.  It  is  proposed,  therefore,  to  reverse  the  motion  of  the 
axle  so  as  to  prevent  this  action,  or  rather  that  the  effects  produced  by  mo- 
tion in  one  direction  may  be  neutralized  by  motion  in  the  other  direction. 

Another  proposal  which  we  have  to  make,  is  that  the  axle  should  be  load- 
ed with  pieces  of  iron  or  lead  fastened  upon  it  at  one  or  more  points,  and 
that  the  position  of  these  should  be  from  time  to  time  changed ;  by  this 
means  the  direction  and  force  of  the  vibrations  will  never  be  the  same  for 
any  great  length  of  time,  and  the  cristalline  texture  may  thus  be  prevented 
from  assuming  that  regularity  of  grain  which  renders  the  mass  brittle. 

Since  writing  the  above,  we  have  obtained  a  copy  of  the  paper  of  Mr. 
Charles  Hood  upon  this  subject,  which  seems  so  much  to  the  purpose  that 
we  insert  the  whole  of  it 

CHANGES    INDUCED     IN    THE     STRtJCTURE    OF    IRON     SUBSEQCENT    TO     MAKUTAC- 
TtTRE. ^BT   CHAKLES   HOOD,    ESQ.,    F.R.A.8. 

The  important  purposes  to  which  iron  is  applied  have  always  rendered  it 
a  subject  of  peculiar  interest ;  and  at  no  period  has  its  importance  been  so 
general  and  extensive  as  at  the  present  time,  when  its  application  is  almost 
daily  extending,  and  there  is  scarcely  anything  connected  with  the  arts,  to 
which,  either  directly  or  indirectly,  it  does  not  in  some  degree  contribute. 
My  object  in  the  present  paper  is  to  point  out  some  peculiarities  in  the  habi- 
tudes of  iron  which  appear  almost  wholly  to  have  escaped  the  attention  of 
scientific  men  ;  and  which  although  in  some  degree  known  to  practical  me- 
chanics, have  been  generally  considered  by  them  as  isolated  facts,  and  not 
regarded  as  the  results  of  a  general  and  important  law.  The  circtmistaB- 
ces,  however,  well  deserve  the  serious  attention  of  scientific  men^  on  ac- 
count of  the  very  important  conseauences  to  which  they  lead.  The  two 
great  distinctions  which  exist  in  malleable  wrought  iron,  are  known  by  the 
names  of  "  red-short"  and  "  cold-short"  qualities.  The  former  of  these  com- 
prises the  tough  fibrous  iron,  which  generally  possesses  considerable  strength 
when  cokl  ]  tne  latter  shows  a  bright  crystallaed  firactare,  and  is  very  brit- 


Changes  Indwed  in  the  IStruciure  (^  Iron.  ^Jb 

tie  when  cold,  but  works  ductile  while  hot  These  distinctions  are  perfect- 
ly well  known  to  all  those  who  are  conversant  with  the  qualities  of  iron ; 
but  it  is  not  generally  known  that  there  are  Several  ways  by  which  the  tou^h 
red-short  iron  becomes  rapidly  converted  into  the  crystallized,  and  by  this 
change  its  strength  is  diminished  to  a  very  great  extent 

The  importance  which  attaches  to  this  subject  at  the  present  time,  will  not 
I  think,  be  denied.  The  recent  accident  on  the  Paris  and  Versailles  rail- 
way, by  which  such  a  lamentable  sacrifice  of  human  life  has  occurred, 
arose  from  the  breaking  of  the  axle  of  a  locomotive  engine,  and  which  axle 
presented  at  the  fractured  parts  the  appearance  of  the  large  crystals,  which 
always  indicate  cold-short  and  brittle  iron.  I  believe  there  is  no  doubt  how- 
ever, that  this  axle,  although  presenting  such  decided  evidence  of  being  at 
the  time  of  this  accident  of  the  brittle  cold-short  quality,  was  at  no  di^mt 
period  tough  and  fibrous  in  the  highest  degree.  I  propose,  therefore,  to 
8how  how  these  extraordinary  and  most  important  changes  occur,  and  shall 
point  out  some  at  least  of  the  modes  by  which  we  can  demonstrate  the  truth 
of  this  assertion  by  actual  experiment  • 

The  principal  causes  which  produce  this  change  are  percussion,  heat,  ajad 
magnetism ;  and  it  is  doubtful  whether  either  of  these  means  ftr  se  will  pro- 
duce this  pffect ;  and  there  appear  strong  reasons  for  supposing  that,  gener- 
ally, they 'are  all  in  some  degree  concerned  in  the  production  of  the  observ- 
ed results. 

The  most  common  exemplification  of  the  eflect  of  heat  in  crystallizing 
fibrous  iron,  is  by  breaking  a  wrought  iron  furnace  bar,  which,  whatever 
quality  it  was  in  me  first  instance,  will,  in  a  short  time,  in\'ariably  be  con- 
verted into  crystallized  iron ;  and  by  heating,  and  rapidly  copling,  by  quench- 
ing with  water  a  few  times,  any  piece  of  wrought  iron,  the  same  eflect  may 
be  far  more  speedily  produced. 

In  these  cases  we  have  at  least  two  of  the  above  causes  in  operation — ^heat 
and  magnetism.  In  every  instance  of  heating  iron  to  a  very  high  tempera- 
ture, it  imdergoes  a  change  in  its  electric  or  magnetic  condition ;  for,  at 
very  high  temperatures,  iron  entirely  loses  its  magnetic  powers,  which  re- 
turn as  it  gradually  cools  to  a  lower  temperature.  In  the  case  of  quench- 
ing the  heated  iron  with  water,  we  have  a  still  ifipre  decisive  assistance  firom 
the  electric  and  magnetic  forces ;  for  Sir  HumpOTjr  Davy  long  since  point- 
ed out  (Chem.  PhiL,  p.  138)  that  all  cases  of  vaporization  produced  nega- 
tive electricity  in  the  bpdies  in  contact  with  the  vapor — a  fact  which  has 
lately  excited  a  good  deal  of  attention,  in  consequence  of  the  discovery  of 
large  quantities  of  negative  electricity  in  effluent  steam. 

These  results,  however,  are  practically  of  but  little  consequence  ;  but  the 
effects  of  percussion  are  at  once  various,  extensive,  and  of  high  importance. 
We  shall  trace  these  eflects  under  several  different  circumstances. 

In  the  manufacture  of  some  descriptions  of  hammered  iron,  the  bar  is  first 
rolled  into  shape,  and  then  one-half  the  length  of  the  bar  is  heated  in  a  fur- 
nace, and  imm^ciu^ely  taken  to  the  tUt-hsuHmer  and  hammered ;  -and  the 
other  end  of  the  bar  is  heated  and  hammered  in  the  same  manner.  In  or- 
der to  avoid  any  imeveimess  in  the  bar,  or  any  difference  in  its  color,  where 
the  two  distinct  operations  have  temynated,  the  workman  frequently  gives 
the  bar  a  few  blows  with  the  hammer  on  that  part  which  he  first  operated 
upon.  That  part  of  the  bar  has,  however,  by  this  time  become  comparative- 
ly cold ;  and  if  this  cooling  process  has  proceeded  too  far  when  it  receives 
this  additional  hammering,  that  part  of  the  bar  immediately  becomes  crys- 
Ullized,  and  so  extremely  brittle  that  it  will  break  to  pieces  by  merely  throw- 
ing it  on  the  ground,  through  all  the  rest  of  the  bar  vill  exhubit  the  Wt  wd 
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toughest  quality  imaginable.  This  change,  therefore,  has  been  produced  by 
percussion  (as  the  primary  agent,)  when  the  bar  is  at  a  lower  tanperaturc 
than  a  welding  heat. 

We  hear  see  the  eflects  of  percussion  in  a  very  instructive  form.  And  it 
must  be  observed  that  it  is  not  the  excess  of  hammering  which  produces  the 
effect,  but  the  absence  of  a  sufficient  degree  of  heat  at  the  time  the  hammer- 
ing takes  place ;  and  the  evil  may  probably  be  all  produced  by  four  or  five 
blows  of  the  hammer,  if  the  bar  happens  to  be  of  a  small  size.  In  this  case 
we  witness  the  combined  effects  of  percussion,  heat,  and  magnetism.  When 
the  bar  is  hammered  at  the  proper  temperature,  no  such  crystallization  takes 
place,  because  the  bar  is  insensible  to  magnetism.  But  as  soon  as  the  bar 
oecomes  of  that  lower  degree  of  temperature  at  which  it  can  be  affected  by 
magnetism,  the  effect  of  the  blows  it  receives  is  to  produce  magnetic  induc- 
tion; and  that  magnetic  induction  and  consequent  polarity  of  its  particles, 
when  assisted  by  further  vibrations  from  additional  percussion,  produces  a 
crystallized  texture.  For  it  is  perfectly  well  known  that  in  soft  iron,  mag- 
netism can  be  almost  instlntancously  produced  by  percussion  ;  and  it  is  pro- 
bable that  the  higher  the  temperature  of  the  bar  at  the  time  it  receives  the 
magnetism,  the  more  likely  will  it  be  to  allow  of  that  re-arrnngement  of  its 
molecules  which  would  constitute  the  crystallization  of  the  iron. 

It  is  not  difficuh  to  produce  the  same  effects  by  repeated  blows  from  a 
hand-hammer  on  small  bars  of  iron  ;  but  u  appears  to  depend  upon  some- 
thing peculiar  in  the  blow,  which,  to  produce  the  effect,  must  occasion  a 
complete  vibration  among  the  particle?  in  the  neighborhood  of  the  part 
which  is  struck.  And  it  is  remarkable  that  the  effects  of  the  blows  in  all 
cases  seem  to  be  confined  within  certain  limited  distances  of  the  spot  which 
receives  the  strokes.  Mr.  Charles  Manby  has  mentioned  to  mc  a  circum- 
stance which  fully  bears  out  this  statement.  In  the  machine  used  for  blow- 
ing air  at  the  Beaufort  iron  works,  the  piston  rod  of  the  blowing  cylinder, 
for  a  considerable  time,  had  a  very  disagreeable  jar  in  its  motion,  the  cause 
of  which  could  not  be  discovered.  At  last  the  piston  rod  broke  off  quite 
short,  and  close  to  the  piston  ;  and  it  was  then  discovered  that  the  key  had 
not  properly  fastened  the  piston  and  rod  together.  The  rod,  at  the  fracture, 
presented  a  very  crystallized  texture ;  and  as  it  was  known  to  have  been 
made  f'om  the  very  best  jron,  it  excited  considerable  surprise.  The  rod 
was  then  cut  at  a  short  distance  from  the  fracture,  and  it  was  found  to  b<' 
tough  and  fibrous  in  a  very  high  degree — showing  what  I  have  already 
pointed  out,  that  the  effects  of  percussion  generally  extend  only  a  very  shoit 
distance.  In  fact,  we  might  naturally  expect,  that  as  the  effect  of  vibration 
diminishes  in  proportion  to  the  distance  from  the  stroke  which  produces  it, 
so  the  crj'stallization,  if  produced  by  this  means,  would  also  dimmish  in  the 
same  proportion.  The  effect  of  magnetism  alone  may  also  be  estimated 
from  this  circumstance. ,  The  rod  would  of  course  be  magnetic  throughout 
its  whole  length,  this  being  a  necessary  consequence  of  its  position,  indepen- 
dent of  other  circumstances  ;  but  the  necessary  force  of  \nbration  among  its 
particles  only  extended  for  a  short  distance,  and  to  that  extent  only  did  the 
cry^allization  proceed.  The  effect  of  magnetism  in  assisting  the  crystalli- 
zation, I  think  it  unnecessary  to  dwell  upon,  as  the  extensive  use  of  galvan- 
ic currents  in  modem  titnes  has  fully  proved 'their  power  in  crystallizing 
some  of  the  most  refractory  substances ;  but  by  themselves  they  are  unable 
to  produce  these  effects  on  iron,  or  at  least  the  operation  must  be  extremely 
slow. 

Another  circimistance  which  occurred  imder  Mr.  Manby's  observation, 
confirms  generally  the  preceding  opinions.     A  small  bar  of  good  tough  iron 


Changes  Iitduced  in  the  Structure  of  Iron.  197 

was  suspended  and  struck  condnuoiisly  with  small  hand  hammers,  to  keep 
up  a  constant  vibration.  The  bar,  after  the  experiment  had  been  continued 
for  some  considerable  time,  became  so  extremely  brittle,  that  it  entirely  fell 
to  pieces  under  the  light  blows  of  the  hand  hammers,  pres^iting  throughout 
its  structure  a  highly  crystallized  appearance. 

The  fracture  of  the  axles  of  road  vehicles  of  all  kinds  is  another  instance 
of  the  same  hind.  I  have  at  different  times  exammed  many  broken  axles  of 
common  road  vehicles,  and  I  never  met  with  one  which  did  not  present  a 
crystallized  fracture ;  while  it  is  almost  certain  that  this  could  not  have  been 
the  original  character  of  the  iron,  as  they  have  frequently  been  used  for 
years  with  much  heavier  loads,  and  at  last  have  broken,  without  any  appa- 
rent cause,  with  lighter  burdens  and  less  strain  than  they  have  formerly 
borne.  The  effects,  however,  on  the  axles  of  road  vehicles  are  generally 
extremely  slow,  arising,  I  apprehend,  from  the  fact  that,  although  they  re- 
ceive a  great  amoimt  of  vibration,  they  possess  a  very  small  amotmt  of  mag- 
netism, and  are  not  subject  to  a  high  temperature.  The  degree  of  magnet- 
ism they  receive  must  be  extremely  small,  from  their  position  and  constant 
change  with  regard  to  the  magnetic  meridian,  the  absence  of  rotation,  and 
their  insulation  by  the  wood  spokes  of  the  wheels.  Whether  the  effects  are 
equally  slow  with  iron  wheels  used  on  common  roads,  may  perhaps  admit  of 
some  question.  With  railway  axles,  however,  the  case  is  very  different.  In 
every  instance  of  a  fractured  railway  axle,  the  iron  has  presented  the  same 
crystallized  appearance ;  but  this  effect,  I  think,  we  shall  find  is  likely  to  be 
produced  far  more  rapidly  than  we  might  at  first  expect,  as  these  axles  are 
subject  to  other  influences,  which,  if  the  theory  here  stated  be  correct,  must 
f^reatly  diminish  the  time  required  to  produce  the  change  in  some  other 
cases.  Unlike  other  axles,  those  used  on  railvs-ays  rotate  with  the  wheels, 
and  consequently  must  become,  during  rotation,  highly  magnetic.  Messrs. 
Barlow  and  Christie  were  the  first  to  demonstrate  the  magnetism,  by  rota- 
tion, produced  in  iron ;  which  was  afterwards  extended  by  Messrs.  Her- 
schel  and  Babbage  to  other  metals  generally,  in  verifying  some  experiments 
by  M.  Arago.  It  cannot,  I  think,  be  doubted  that  all  raSway  axles  become 
from  this  cause,  highly  magnetic  during  the  time  they  are  in  motion,  though 
they  may  not  retain  the  magnrtism  permanently.  But  in  the  axles  of  loco- 
motive engines,  we  have  yet  another  cause  which  may  tend  to  increase  the 
offect  The  vaporization  of  water,  and  the  effluence  of  steam,  have  already 
been  stated  to  produce  larg%  quantities  of  negative  electricity  in  the  bodies  in 
contact  with  the  vapor ;  and  Dr.  Ure  has  shown  (Jour,  of  Science,  vol.  v.  p. 
106)  that  negative  electricity,  in  all  ordinary  cases  of  crystallization,  in- 
stantly determmes  the  icrystalline  arrangement,  This,  of  course,  must  affect 
a  body  of  iron  in  a  different  degree  to  that  of  ordinary  cases  of  crystalliza- 
tion ;  but  still  we  see  that  the  effects  of  these  various  causes  all  tend  in  one 
direction,  producing  a  more  rapid  change  in  the  internal  structure  of  the  iron 
of  the  axle  of  a  locomotive  engine  ithan  occurs  in  almost  any  other  case. 

Dr.  Wollaston  first  pointed  out  that  the  forms  in  which  native  iron  is  dis- 
posed to  break  are  those  of  the  regular  octahedron  and  tetrahedron,  or 
rhomboid,  consisting  of  these  forms  combined.  The  tough  and  fibrous  char- 
acter of  wrought  iron  is  entirely  produced  by  art ;  and  we  see  in  these  chan- 
ges that  have  been  described  an  effort  at  returning  to  the  natural  and  primal 
form — the  crystalline  structure,  in  fiK:t,  being  the  natural  state  of  a  large 
number  of  the  metals ;  and  Sir  Humphry  Tkivy  has  shown  that  all  those 
which  are  fusible  by  ordinary  means  assume  the  form  of  regular  crystals 
by  slow  cooling. 

The  general  conclusion  to  which  these  remards  lead  us,  appears,  I  think, 
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to  leave  no  doubt  that  there  is  a  constant  tetidency  in  wrought  iron,  under 
certain  circumstances,  to  return  to  the  crystallized  state ;  but  that  this  crys- 
tallization is  not  necessarily  dependent  upon  time  for  its  development,  but  is 
determined  solely  by  other  circumstances,  of  which  the  principal  is  undoubt- 
edly vibration.  Heat,  within  certain  limits,  though  greatly  assisting  the  ra- 
pidity of  the  change,  is  ceilainlj'  not  essential  to  it ;  but  magnetism,  induced 
either  by  percussion  or  otherwise,  is  ail  essential  accompaniment  of  the  phe- 
nomena attending  the  change. 

At  a  recent  sitting  of  the  Academy  of  Sciences  at  Paris,  M.  Bosquillon 
made  some  remarks  relative  to  the  cause  of  the  breaking  of  the  axle  on  the 
Versailles  railroad ;  and  he  appears  to  consider  that  this  crj'StalHzation  was 
the  joint  effect  of  time  and  vibration,  or  rather,  that  this  change  only  occurs 
after  a  certain  period  of  time.  From  what  has  here  been  said,  it  will  be 
apparent  that  a  fixed  duration  of  time  is  not  an  cssrntial  element  in  the  ope- 
ration :  that  the  change,  under  certain  circumstances,  may  take  place  instan- 
taneously ;  and  that  an  axle  may  become  crystallized  in  an  extremely  short 
period  of  time,  provided  that  vibrations  of  sufficient  force  and  magnitude  be 
communicated  to  it.     This  circumstance  would  point  out  the  necessity  for 

Sreventing  as  much  as  possible  all  jar  and  percussion  on  railway  axles.  No 
oubt,  one  of  the  great  faults  of  both  engines  and  carriages  of  every  descrip- 
tion, but  particularly  the  latter,  is  their  possessing  far  too  much  rigidity ;  thus 
increasing  the  force  of  every  blow  produced  by  the  numerous  causes  inci- 
dental to  railway  transit,  by  causing  the  whole  weight  of  the  enpre  body  in 
motion  to  act  by  its  momentum,  in  consequence  of  the  perfect  rigidity  of  the 
several  parts,  and  the  manner  of  their  connection  with  each  other,  instead 
of  such  a  degree  of  elasticity  as  would  render  the  different  parts  nearly  in- 
dependent of  one  another  in  the  case  of  sudden  jerks  or  blows ;  and  which 
rigidity  must  produce  very  great  mischi«  f  both  to  the  road  and  to  the  machin- 
ery moving  upon  it  The  looseness  of  the  axles  in  their  brasses  must  also 
be  another  cause  which  would  greatly  increase  this  evil. 

Although  I  have  more  particularly  alluded  to  the  change  in  the  internal 
structure  of  ir(^n  with  reference  to  the  effects  on  railway  axles,  it  need  scarce- 
ly be  observed  that  the  same  remarks  would  apply  to  a  vast  number  of  other 
cases,  where  iron,  from  b^g  more  or  less  exposed  to  similar  causes  of  ac- 
tion, must  be  similarly  acted  upon.  The  case  of  railway  axles  appears  to 
be  of  peculiar  and  pressing  importance,  well  deserving  the  most  serious  con- 
sideration of  scientific  men,  and  particularly  deserving  the  attention  of  those 
cormected  with  railways,  or  otherwise  engaged  in  the  manufacture  of  rail- 
way machinery,  who  have  the  means  of  testmg  the  accuracy  of  the  the orv 
here  proposed ;  for  if  the  vie\vs  I  have  stated  be  found  to  harmonize  with 
the  deductions  of  science,  and  to  coincide  with  the  results  of  experience,  they 
may  have  a  very  important  effect  upon  public  safety.  It  may  be  observed 
on  the  other  hand,  however,  that  at  the  present  time  all  railway  axles  are 
made  infinitely  stronger  than  would  be  necessary  for  resisting  any  force  they 
would  h^ve  to  sustain  in  producing  fracture,  provided  the  iron  were  of  the 
best  quality ;  and  to  this  circumstance  may  perhaps  be  aUributed  the  compa- 
rative freedom  from  serious  accidents  by  broken  axles.  The  necessity  for 
resisting  flexure  and  the  effects  of  torsion,  are  reasons  why  railway  axleB 
never  can  be  made  of  such  dimensions  only  as  would  resist  simple  fracture ; 
but  it  would  be  very  desirable  to  possess  some  accurate  experiments  on  the 
strength  of  wrought  iron  in  different  stages  of  its  crystallization,  as  there 
con  be  no  doubt  that  very  great  differences  exist  in  this  respect ;  and  it  is 
probable  that  in  most  cases,  when  the  crystallization  has  once  commenced, 
the  continuance  of  the  same  causes  which  first  produced  it  goes  on  continu- 
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ally  increasixxg  it,  and  thereby  further  reduces  ihc  cob;  sivo  stn  ngth  of  the 
iron. 


PROFESSIONAL    EMPLOYMENT. 

There  are  several  very  common  misapprehensions  in  regard  to  Civil  En 
gineers  which  we  conceive  to  be  the  cause  of  much  loss,  to  the  professicm 
of  employment,  and  to  the  public  of  valuable  services,  obtainable  at  not 
greater  cost  than  the  less  valuable  substitute  commonly  resorted  to.  It  is  of 
the  highest  consequence  to  the  profession  that  these  errors  should  be  correct- 
ed fully  and  promptly. 

The  public  estimate  of  the  proper  sphere  of  engineering  duty,  is  limited 
to  the  construction  of  railroads,  canals,  and  sometimes,  bridges.  The  con- 
struction, as  well  as  the  laying  out  of  common  roads,  the  building  of  piers, 
wharves,  sea-walls,  etc.,  of  the  large  majority  of  bridges,  of  large  edifices 
whose  strength  depends  entirely  on  the  disposition  of  material — all  these, 
and  many  other  labors  belonging  properly  and  exclusively  to  the  profession 
of  civil  engineering,  are  almost  imiversally  assigned  to  those  who  should 
not  be  permitted  to  venture  beyond  the  mechanical  duties  of  construction  im- 
der  some  competent  superintcndance. 

In  bridges,  and  other  large  structures,  it  is  customary  to  employ  no  other 
engineer  than  the  builder,  constructor  or  contractor  himself.  The  impropri- 
ety of  this  proceeding  would,  we  should  think,  be  so  manifest  that  no  one  con- 
sulting his  own  interest  w^ould  attempt  it  That  the  same  person  should, 
both  plan  the  work  and  construct  it,  and  thus  become  a  judge  of  his  own 
performance  is  a  most  unusual  mode  of  doing  business. 

The  popular  mistakes  upon  this  point,  have  arisen  from  the  constant  de- 
mand for  engineers  upon  oiu'  railroadstuid  canals  having  until  recently  al- 
lowed no  opportunity  for  their  emplojrment  upon  other  works— even  if  it 
had  been  desired.  We  should  not  think  there  could  be  any  doubt  as  to  the 
capacity  of  a  properly  instructed  engineer.  The  nature  of  his  profession  is 
such  that  he  is  compelled  to  pay  attention  to  many  and  diverse  modes  of  con- 
struction, and  to  the  general  applications  of  physical  science.  In  fact  the 
education  of  a  civil  engineer  embraces  the  full  consideration  of  all  the  arts 
of  construction,  and  he  is  therefore  a  better  projector  of  building  than  either 
a  carpenter  or  a  mason. 

The  imfrequent  employment  of  our  own  civil  engineers  in  other  than 
works  of  public  improvement,  has  in  a  measure  arisen  from  the  vast  num- 
bers of  needy  adventurers  from  abroad  who  have  hitherto  forced  themselves 
into  all  situations  of  this  kind.  Men  unknown  at  home,  have  pretended  to 
instruct  the  whole  profession  in  this  country — and  in  several  instances  it  has 
been  shown  that  these  very  men  have  never  been  previously  employed  in 
any  other  than  subordinate  sitnations,  such  as  do  not  even  require  any  ac- 
quaintance with  the  profession  of  those  by  whom  they  are  employed. 

The  results  of  this  practice  have  been  doubly  disadvantageous,  by  exclu- 


aOO  Practical  Remarks  on  Blast  Furnaces. 

ding  our  o^v^l  engineers  from  employment,  and  also  by  thro\ving  discredit 
upon  the  very  name  of  civil  engineer. 

At  the  present  time  when  but  few  railroads  or  canals  are  in  process  of 
construction,  a  large  number  of  well  informed  and  capable  civil  engineers 
are  without  anything  to  do.  The  resort  to  such  men  for  advice,  would  not 
only  be  employment  to  them,  but  profit  to  thosfe  consulting.  This  subject  is 
deserving  of  consideration  by  all  parties.  If  much  skill  and  intelligence 
now  remains  unemployed  ana  may  by  any  arrangement  be  brought  into  u»e, 
this  certainly  would  be  a  public  benefit,  as  well  as  an  iiulividual  accomo- 
dation. 


PRACTICAL    REMARKS    ON     BLAST    FCRNACES. BY    GEO.    THOMSON,    ESQ.,    MININC; 

ENGINEER. 

[Read  before  the  Glasgow  Philowphical  Society,  4tii  Januurt  ^90.] 

There  is  a  manifest  absence  of  anything  like  correct  principle  in  iron 
smelting  ;  and  although  the  reduction  of  ore  by  cementation  may  be  an  easi- 
ly explain^  operation,  yet,  the  peculiar  combinations  brought  to  bear  in  the 
blast  furnace,  seem  to  present  a  problem  which  chemical  science  is  as  yet 
unable  to  explain. 

In  the  attempted  solutions  of  the  problem,  a  too  limited  number  of  facts 
have  been  generally  considered,  and  generalizations  attempted,  from  facts 
bearing  partially  on  unvaried  conditions.  Following  the  sjrstem  of  induc- 
tion, if  a  true  principle  is  only  to  be  attained  through  the  medium  of  facts 
in  every  variety  and  under  every  possible  condition,  the  object  may  be  assist- 
ed, in  some  measure,  by  my  laying  before  the  society  a  few  facts  which  hare 
come  under  my  own  observation,  and  may  be  peculiar.  The  results  given 
are  divided  into  three  principal  conditions;  viz.,  1st,  as  respects  the  direct 
influence,  cateris  paribus,  of  diflerent  material.  2d,  influt  nee  of'  shape  and 
size.     3d,  influence  of  blast,  as  to  diffusion,  pressure,  or  Quantity. 

1st,  InJlueTue  of  material. — Althotigh  all  the  materials  used  in  smelting 
have  a  certain  influence  ;  it  is  the  coal  which  gives  the  most  extraordinary 
results  as  respects  "yield."  A  few  results  of  various  coals  are  thereftrre 
collected  into  the  following  table  from  my  own  immediate  observation.  Th«; 
word  "  yield,"  is  used  to  denote  the  comparative  quantity  of  coals  used  in 
tlte  furnace,  to  produce,  or  to  smelt  a  ton  of  iron.  In  the  table,  the  weekly 
quantity  of  iron  given,  as  produced  by  hot  blast,  is  small  in  comparison  witn 
what  is  now  made  at  most  furnaces  ;  yet  these  are  the  more  correct  compar- 
ative results,  having  been  attained  with  like  conditions  of  size  shape,  num- 
ber of  tweres,  etc.  Since  that  time,  the  shape  and  size  of  furnaces  have 
been  materially  altered,  as  well  as  other  conditions,  and  the  make  greatly 
increased. 

Referring  to  the  table,  the  first  three  coals  arc  found  in  the  same  coal-field 
and  at  no  very  great  depth  from  each  other.  The  cold  blast  resuks  of  these 
came  diraitly  under  my  own  observation,  and  are  taken  from  several  years' 
work  ;  the  hot  blast  results  are  from  a  neighboring  work,  and  subject  to  si- 
milar conditions  in  almost  every  respect.  Here,  then,  in  the  same  coal-field 
are  three  diflferent  coals,  which,  when  under  similar  conditions  with  cold 
blast,  give  very  different  results  ;  so  much  so,  as  to  have  taken  nearly  twice 
as  much  of  one  kind  of  coal  to  make  a  ton  of  iron  as  of  another  (yard  coal 
6^  tons,  clod  coal  3  tons ;)  but  when  the  hot  blast  is  applied,  we  find  they 
are  very  nearly  assimilated,  so  that,  upon  the  coal  which  works  best  with 
cold  blast,  that  application  has  scarcely  any  effect,  while  on  the  inferior  coal 
it  hts  a  most  surprising  one. 
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The  two  next  coals  in  the  table  from  the  Wolverhampton  coal  field,  show 
a  similar  result  The  sixth  and  seventh,  or  the  last  two  coals  of  table  No. 
I,  belone  to  North  Staffordshire — tl^e  district  of  the  "Potteries."  There 
my  results  are  also  given  from  a  direct  personal  observation  of  several  years ; 
and  I  do  not  think  I  err  in  saying,  t^t  the  materials  of  this  district,  taking 
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coal  and  ironstone  together,  are  the  worst  in  the  kingdom  for  iron  smelting 
The  coals  given  are  compared  under  preciaely  similar  conditions  both  with 
cold  and  hot  blast,  and  ahhough  obtained  from  the  working  of  a  very  small 
furnace,  (only  32  feet  high,)  the  comparative  results  will  not  be  affected 
thereby.  They  lie  very  close  to  each  other,  being  merely  separated  by  a 
stratum  of  shale  a  few  feet  in  thickness,  often  less,  and,  consequently,  show 
how  grreat  a  difference  occurs,  not  only  in  different  districts,  but  within  a  few 
yards,  vertically,  of  the  same  field. 

With  modifications  of  the  shape,  and  increase  of  size,  (to  which  we  shall 
attend  more  particularly  under  that  head,)  we  were  ultimately  able  to  work 
No.  6,  ash  coal,  in  the  furnace,  without  coking,  and  at  a  consumption  of 

only  ^  tons  to  the  ton  of  iron,  with  a  make  of  upwards  of  70  tons  a  week  ; 
but  No.  7,  rider  coal,  although  these  conditions  altered  the  make  considera- 
bly, and  the  yield  slightly,  we  were  never  able  to  work  withovt  coking ; 
again  and  again  we  tried  to  do  so  by  commencing  with  a  small  quantity, 
and  gradually  increasing  it,  but  in  vain  ;  every  increase  of  this  coal  to  the 
burden,  without  coking,  was  followed  by  a  decrease  of  yield,  make,  and 
quality. 

As  regards  ironstone,  the  effects  of  different  qualities  are  not  so  striking 
as  those  of  coal,  with  respect  to  yield,  but  they  have  a  great  influence  on 
the  quality  of  the  iron  produced.  For  instance,  that  wnich  is  known  as 
the  Shropshire  pennystone — a  peculiar  kind  of  argillaceous  ironstone  found 
in  small  nodules  imbedded  in  a  stratum  of  indurated  clay — and  containing 
about  30  to  35  per  cent  of  iron,  is  supposed  to  give  the  peculiar  strength 
ai^  toughness  to  the  Shropshire  pig  iron.  When  another  ironstone,  (silice- 
ous) locally  termed  "  crawstone,"  which  is  found  partially  stratified  in  a  bed 
of  sandstone  rock,  is  mixed  with  the  pennystone,  even  in  proportion  of  1  to 
10,  the  effect  is  very  observable  in  making  the  iron  much  more  fluid,  altho' 
it  retains  its  stoutness.  Again  the  effect  of  the  "  red  ore"  of  Cumberland,  or 
peroxide  of  iron,  mixed  with  argillaceous,  or  other  ironstone,  is  well  known  , 
It  adds  in  every  case  very  materij\)ly  to  the  strength  of  the  iron,  and  the  ef- 
fect is  especially  so  with  the  hot  blast.  Forge  cinder,  which  is  a  protoxide 
of  iron,  mixed  with  silecious,  or  other  foreign  matter,  has  a  dirrctly  contra 
rj'  effect  both  with  cold  and  hot  blast, — so  much  so,  indeed,  that  I  have  seen 
hot  blast  iron  which  had  been  made  with  a  larg<»  proportion  of  "cindtr,"  so 
weak  as  to  break  into  several  pieces  when  dropped  on  the  ground  from  the 
height  of  a  couple  of  feet.  I  may  here  remark,  that  it  is  not  surprising  that 
we  should  hear  so  many  conflicting  opinions  on  the  strrn^tk  of  hot  blast 
pigs,  by  those  who  only  quote  results  without  considering  the  conditions 
which  afiect  them. 

These  results  on  the  quality  of  iron  by  the  use  of  different  kinds  of  iron- 
stone are  very  general,  but  such  effects  are  well  know,  and  are  constant; 
and  when  we  consider  that  there  is  only  one  kind  of  iron,  in  fact,  surely  it 
is  worthy  the  attention  of  the  scientific  to  inquire  whence  arise  such  diner- 
ences,  and  how  they  should  be  produced  by  a  simple  mixture  of  "red  ore," 
or  of  "  forge  cinder." 

ad,  Influence  of  shape  and  size. — We  now  come  to  a  few  results  connec- 
ted with  the  shape  of  furnaces  ;  and  on  this  point  there  seems  to  be  at  differ- 
ent tunes  a  ruling  fashion.  At  the  time  of  making  the  experiment  to  which 
I  shall  flrst  refer,  which  was  before  the  hot  blast  had  been  brought  into  no- 
tice, the  prevailing  &shion  in  England  was  to  make  the  furnaces  as  narrow 
as  possible,  both  at  the  "  neck,"  or  filling  place,  and  at  the  "  hearth."  The 
funtace  on  which  the  experiment  was  made  was  at  Lightmoor,  in  Shrop- 
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shire,  the  shape  and  size  of  which  is  represented  in  fig.  No.  1.     It  worked 

worse  than  any  of  the  others  with  the      '  Hg.  1. 

same  coal,  which  was  a  mixture  of  those  3/<. 

already  referred  to  in  table  I ;  and  the 

only  difference  of  its  shape,  compared  with 

the  others,  is  in  being  about  6  to  9  inches 

wider  at  the  boshes,  and  three  feet  less  in 

heiglit. 

This  furnace  consumed  about  5  tons  of 
coals  in  producing  a  ton  of  iron,  and  made 
only  about  40  tons  per  week.  The  altera- 
tion made  upon  it  was  very  simple  to  ap- 
pearance, consisting  only  of  widening  the 
lop  from  3  feet,  to  5  feet  diameter,  and  car-  •12" 
rying  that  width  perpendicularly  up  6  feet     s  .  \  /       « 

higher  j  also  placing  two  filling  holes,  one     "^  .  \  /       *  X> 

on  each  side,  over  tvveers,  instead  of  one     fj .  \  i  ** 

m  the  middle,  merely,  as  it  were,  placing         .  ^ \        i ^ 

a  cylinder  of  5^  feet  diameter  and  6  foet  \       /  tS 

high  upon  the  top.  •      Twere — I      / — line.  » 

Simple  as  the  alteration  appears,  however,  it  was  followed  by  very  extra- 
ordinary results  ;  the  moment  the  charge  arrived  at  the  bottom,  the  iron, 
from  hard  forge,  became  fine  No.  1.  The  burden  was  accordingly  increas- 
ed from  time  to  tinic,  until  this  furnace  with  the  same  material  and  sune 
blast,  made  60  tons  per  week  of  good  forge  pigs,  with  a  consumption  of 
only  3^  tons  of  coal  to  a  ton  of  iron.  The  result  is  not  attributable  to  the 
widening  and  double  filling  holes  alone ;  for  the  effect  was  repeatedly  tried 
by  filling  holes  at  the  original  height  directly  under  the  upper  ones,  and  in 
every  case  we  had  to  take  burden  off  to  make  an  equal  quality,  thereby  re 
duoing  both  the  quantity  and  the  yield. 

Mr.  Gibbons,  of  Corb^'n8  Hall  furnaces,  near  Dudley,  has  arrived  at  ver\- 
striking  results  with  cold  blast,  by  alteration  of  shape  and  increase  of  size. 
He  states  in  his  publication  on  the  subject,  that  he  was  led  to  the  idea  by  ob- 
serving the  well  known  fact,  that  furnaces,  especially  cold  blast  ones,  scarce- 
Iv  ever  come  into  full  work  until  six  months  aftef  they  have  been  blown  in  ; 
and  also,  that  every  year,  so  long  as  the  "boshing"  of  the  furnace  is  not 
wholly  gone,  they  improve  their  work  both  in  yield  and  in  quantity  ;  further, 
in  observing  that  furnaces,  when  blown  out,  although  they  had  not  been 
working  for  more  than  six  or  eight  months,  were  materially  altered  from 
their  original  shape.  By  studying  the  natural  shape,  as  it  might  be  termed. 
he  has  arrived  at  an  improved  form. 

This  improved  furnace  (fig.  2.)  has  more  than  double  the  capacity  of  his 
original  one,  the  dimensions  of  which  were  8  feet  wide  on  the  hearth,  3^  feet 
at  the  boshes,  12  feet  at  the  belly,  and  4  feet  at  the  top.  The  height  from 
the  hearth  to  the  boshes  6  feet,  from  the  boshes  to  the  belly  8  feet,  total 
height,  45  feet ;  and  the  larger  content  is  in  the  upper  half— the  top  is  8  feet 
diameter,  and  there  are  four  filling  holes.  The  greatest  produce  of  his  ori- 
ginal furnace  he  states  to  have  been  74  tons  per  week,  while  that  of  the  im- 
proved one  has  reached  1 15  tons  in  one  week.  This  is  by  cold  blast,  with 
a  density  of  only  1  lb.  13  oz.  per  inch  at  the  twere. 

Mr.  Gibbons'  opinion,  like  that  of  many  others,  is,  that  with  the  hot  blast 
the  shape  or  the  size  has  very  little  efTect ;  but  that  this  is  not  the  cas«  is 
now  well  known. 
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3d,  Influence  of  Blast. — In  cold  blast 
working,  some  practical  mf  n  hold  that  the 
density  of  the  blast  should  not  exceed  2 
lbs.  to  the  inch,  while  others  work  it  as 
high  as  3  lbs.  to  the  inch,  or  even  more. 
In  re-smelting  also  in  the  cupola,  many 
prefer  the  farmers,  which  give  a  much  sof- 
ter blast  than  the  old  method  of  the  cylin- 
der ;  while  others,  after  having  tried  the 
ianners,  have  returned  to  the  original  and 
stronger  blast  of  the  cylinder.  We  can- 
not suppose  that  this  is  altogether  Cincy  or 
prejudice ;  I  have  no  doubt  that  the  diH'er- 
ences  of  the  material  subjected  to  the  blakt 
is  the  cause,  in  a  great  measure,  of  such 
opposite  results. 

At  Lightmoor,  the  various  requirements 
of  blast  to  make  the  best  yield,  with  the 
different  coals,  were  striking  ;  coal  No.  1 , 
(of  table  I.,)  which  is  the  best,  required  a 
considerably  less  dense  blast  than  the  infe- 
rior, No.  2,  (coal  yard.)  Indeed,  blast, 
either  in  volume  or  pressure,  seemed  to  be 
of  little  consequence  to  the  working  of  the 
clod  coal,  from  IJ  lbs.  to  2|  lbs.  to  the 
inch,  the   yield  was  not  affected,  the  only  4  //. 

difference  being  a  slight  increase  of  quantity.  Nor  did  difl'using  the  blast 
by  a  number  of  tweres  seem  to  make  a  material  difference.  It  is  a  fact  that 
wth  this  coal,  and  a  furnace  of  ordinary  dimensions,  60  tons  of  iron  hare 
been  made  in  a  week  by  one  bloat  pipe  only,  the  muzzle  only  3  inches  di- 
ameter, or  9  circular  inches  of  blast. 

On  the  other  hand,  the  inferior,  or,  as  they  are  called  there,  the  "  sulphu- 
ry" coals,  required  a  highly  compressed  blast  to  bring  them  to  their  best 
yield — one  under  2^  lt«.  to  the  inch  gave  very  inferior  resuhs ;  compare 
this  with  Mr.  Gibbons'  result,  his  materials  seem  well  adapted  for  cold  blast 
working,  and  we  find  density  of  blast  not  a  great  object  to  them.  1  lb.  13 
oz.  only  was  his  density  at  tweres,  and  inis  continuca  the  same  although  he 
doubled  the  capacity  of  his  furnace. 

(To  be  continnwl.) 


RAII.ROAD      ITE.MS. 

Utica  and  Schenectady  railroad. — The  old  board  of  Directors  are  re- 
elected.    Erastus  Corning,  President. 

Meeting  of  stockholders  of  Norwich  and  Worcester  railroad. — The  an- 
nual meeting  of  the  stockholders  of  this  road  took  place  in  this  city  yester- 
day. The  meeting  was  large  and  the  action  upon  the  various  subjects 
which  came  up  harmonious.  The  treasurer's  report  shows  a  very  decided 
and  important  improvement  in  the  affairs  of  the  company  since  the  last  an- 
nual meeting.  The  most  important  question  acted  upon  was  that  of  the  ex- 
tension of  the  road  down  the  river  to  a  point  near  the  sound.  By  an  almost 
perfectly  unanimous  vote,  it  was  resolved  thus  to  extend  the  road,  and  we 
presume  the  work  will  be  commenced  forthwith.  The  precise  point  to 
which  the  extension  shall  be  made,  is  not  yet  fixed  upon,  the  matter  having 
been  referred  to  a  committee  to  examine  and  report  hereaAer. 

Daniel  Tyler  was  re-elected  president. — Norwich  Courier. 


Hartford  and  Springfitld  Railroad.  206 

The  following  gentlemen  were  on  Monday  unanimously  elected  diret^ors 
of  the  New  Jersey  railroad  and  transportation  company  for  the  ensuing 
year ; — J.  S.  Darcy,  Adam  Lee,  Stephen  Whitney,  John  P.  Jackson,  John 
Acken,  J.  Phillips  Phcenix,  D.  S.  Gregory,  Wm.  S.  Johnson,  Abraham  G. 
Thompson. — N.  'Y.  American. 

The  United  Slates  steamer  Union. — The  Courier  and  Enquirer  of  June 
3d  says :  '•  This  new  national  steamer,  on  the  plan  of  Lieut.  Hunter,  arri- 
ved in  our  harbor  on  Thursday,  and,  we  are  proud  to  say,  has  completely 
demonstrated  the  feasibility  and  superiority  of  this  invention  over  all  others. 
We  were  among  those  who  doubted  its  success ;  and  yet  we  feel  assured 
that  there  is  no  individual  in  the  country  who  more  sincerely  rejoices  than 
we  do  in  this  practical  triumph  of  Mr.  Hunter  in  securing  to  his  country 
and  to  the  world  a  steam  vessel  which,  at  all  times  and  under  £ill  circumstan- 
ces, maj'  be  exposed  to  an  enemy's  fire  without  danger  to  her  wheels.  We 
are  pleased  to  hear  that  Mr.  Hunter  is  quite  sanguine  of  very  greatly  in- 
creasing the  speed  of  the  next  vessel  to  be  built  upon  the  same  plan." 

Charles  L.  Schlatter,  Esq.,  Chief  Engineer  of  the  public  works  of 
Pennsylvania,  has  resigned,  having  received  an  appointment  fropi  the  war 
department,  which  will  station  him  at  Chicago. 

HARTFORD    AND    SPRDJGFIEU)    RAILROAD. 

This  long  talked  of  railroad,  is,  we  have  evidence  to  believe,  soon  to  be 
completed.  It  ovght  to  have  been  done  at  an  earlier  date.  Its  completion 
will  make  the  fourth  railroad  from  the  waters  of  Long  Island  Sound,  con- 
necting with  that  great  main  artery — the  Western  railroad  from  Boston, 
which  is  to  be  like  the  trujik  of  a  vast  tree,  with  branches  putting  out  in 
every  direction,  reaching  into  every  northern  and  western  State  in  the  Union, 
yet  like  the  branches  of  a  tree  all  pointing  to  a  common  centre,  which  in 
BOSTON  ;  and,  like  the  tree  whose  sap  descends  in  the  autumn  through  the 
trunk  to  the  roots,  and  ascends  again  on  the  return  of  mild  breezes  in  the 
spring  to  the  branches,  so  will  flow  a  vast  amount  of  business  to  and  from 
that  enterprizing  and  calculating  city,  which  lias  hiiherto,  and  would  always 
have  come  to  New  York,  if  her  capitalists,  her  business  men,  and  her  poli- 
ticians had  possessed  a  tithe  of  the  public  spirit  and  far  reaching  sagacity 
which  has  characterized  the  course  of  the  Bostonians.  Boston  has  never, 
like  New  York,  made  herself  ridiculous  by  opposing  every,  or  any  public 
work  which  in  the  remotest  degree  v.ould  add  to  her  business,  or  increase 
her  wealth  and  population  ;  but  on  the  contrarj',  her  citizens  have  been  al- 
ways ready  both  individually  and  collectively,  to  encourage  and  aid  those  in 
other  places  who  were  willing  to  risk  their  capital  in  the  construction  of 
public  works  pointing  towards  Boston  ;  having  the  sagacity  to  see  that  no 
work  of  the  kind  could  be  put  into  operation  without  benefiting  their  own 
city.  But  how  has  it  been,  nay,  how  is  it  even  tiow  with  New  York  ? 
Have  her  citizens,  with  their  immense  wealth,  with  nearly  as  many  houses 
and  ships  and  steamboats,  as  Boston  has  inhabitants,  given  even  a  listening 
ear  to  those  who  for  many  years  have  labored  and  struggled  to  open  an 
easy,  direct,  and  always  available  communication  with  the  interior ;  and  sus- 
tained the  few  who  at  an  early  day  projected  the  two  noblest  avenues  that 
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could  be  constructt-d  from  her  busy  streets  north  and  westteard,  to  connect 
with  the  canals,  (or,  as  her  once  leading  citizens  denominated  them  "  Clin- 
knis  ^i^g^  di/c Am,")  and  with  the  vast  lakes  of  the  wcat  ?  Never.  A  few, 
only  of  "her  intelligent  and  wealthy  citizens  have  ever  given  these  important 
works  the  benefit  of  their  counsels  and  ihe  aid  of  their  means,  and  even  many 
of  these  became  disheartened,  after  having  made  a  noble  effort  deserving  a 
better  result,  and  gave  up  in  disgust  at  the  appathy,  the  folly,  or  the  short- 
sightedness of  their  fellow  citizens  ;  hence  it  is,  that  with  a  populati<m  of 
nearly  350,000,  she  can  only  boast !  of  a  single  railroad,  built  by  her  citi- 
zens, aiid  terminating'  in  her  streets,  of  the  astonishing  length  of — not  like 
Boston  vith  a  connection  or  web  of  railroads  of  twelve  hujidred  miles,  but 
of — aboui  twelve  miles  !  !  ! 

'Tis  true  her  citizens  have  aided  in  constructing  a  number  of  railroads 
besides  tho- Harlem  road  ;  there  is  the  Paterson  road  of  14  miles,  the  Sche 
nectady  and  Saratoga  road  a  little  longer  than  either  of  the  others  named, 
emd  the  Stonington  road,  and  the  Long  Island  road,  making  a  total  of  about 
one  hundred  and  sixty  miles,  and  perhaps  they  have  aided  in  the  construc- 
tion of  others  at  a  distance  some  of  which  have  not  been  completed,  and 
where  there  was  no  possibility  of  immediate  benefit  to  this  city  when  com- 
pleted, unless  the  city  is  benefitted  by  the  game  of  shuttle-cock,  so  much 
played  in  Wall  street  with  railroad  stocks  by  a  class  of  gentlemen  who  ap- 
parently grow  rich  by  the  game  rather  than  by  the  produce  of  the  roads. 

Had  sound  policy  and  good  judgment  dii;ected  the  expenditure  of  the  ca- 
pital invested  by  our  citizens  in  railroads  of  comparative  insignificance,  we 
should  now  have  the  benefit  of  two  main  lines  of  railroad  north  and  west 
from  this  city,  reaching  the  Canadas  and  the  great  lakes,  which  would  even- 
tually have  their  numerous  branches  penetrating  almost  every  county  in  the 
State,  and  other  States,  through  which  New  York  merchants  and  cartmen 
and  owners  of  real  estate  would  jlerive  a  large  portion  of  the  benefits  of  an 
immense  business  which  will  now  find  an  outlet  at  Boston,  and  to  which 
her  citizens  are  richly  entitled  by  their  sagacity  and  public  spirit 

The  city  of  New  York  has  been  playing  shuttle<ock  whh  faiuy  stocks 
and  politics,  while  Boston  has  labored  at  the  oar  and  the  anvrl  until  she  has 
spread  herself  all  over  the  country,  or  brought  the  distant  country  to  her 
very  doors  by  means  of  her  iron  ways. 

J.OW    FAilKS    ON    KAIL  WAYS. 

The  directors  of  the  Boston  and  Providence  railroad,  have  passed  a  vote 
to  reduce  the  price  of  fare  on  the  road  on  the  17th,  one-third  from  the  usual 
rate.  The  present  price  of  fare  from  Boston  to  providence,  41  miles,  is 
$1  60.  Reduced  one-third,  it  will  be  $1  ;  or  two  and  a  half  cents  per  mile. 
This  rate  per  mile,  may,  we  think,  be  safely  assumed  as  the  rate  which  will 
yield  the  largest  revenue  to  railways  in  this  country.  If  adopted  on  the  rail- 
ways from  Troy  to  buffalo,  it  would  reduce  the  price  of  a  passage  between  the 
two  cities  to  about  $7  50 ;  which  is  indeed,  the  price  now  paid  in  the  second 
class  train,  in  which  passengers  are  transported  hke  cattle  in  long  low  boxes, 
with  here  and  there  an  aperture  to  admit  light  and  air,  but  no  glass  windows 
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to  admit  light  and  exclude  air,  when  necessary.  Should  the  several  railway 
companies  which  control  the  railways  from  Schenectady  to  Buflalo,  put  these 
Toads  in  first  rate  order,  introduce  the  elegant  and  commodious  cars  used  on 
tlie  Schenectady  and  Troy,  and  on  every  other  well  managed  railway,  and 
reduce  the  fare  in  such  cars  or  two  and  a  half  cents  per  mile ;  starting  from 
every  stopping  place  with  the  punctuality  of  a  chronometer,  •  •  *  they 
would  find  their  "  account  in  it"  at  the  end  of  the  year.  The  travelling 
public  would  be  far  better  accommodated  than  it  ever  has  been  between  Buf- 
falo and  Schenectady,  and  the  proprietors  of  the  roads  receive  larger  divi- 
dends than  they  have  ever  received.  At  any  rate,  it  is  worth  while  for  them 
to  try  the  experiment  *  *  *  If  railways  are  to  be  allowed  a  certain 
monopoly,  they  certainly  ought  to  be  compelled  to  accommodate  travellers 
in  the  best  manner,  and  at  moderate  prices. 

"  Truth  is  mighty,  and  will  prevail,"  and  so  will  (the  S3rstem  of  "  low 
fares"  pre\-ail,  as  the  recent  course  of  the  Boston  and  Providence  railroad 
company  (an  account  of  which  we  find  in  the  Troy  Whig,)  indicates.  Oiie 
dollar  from  Boston  to  Providence  will  be  fotmd  a  fair  rate,  and  $7,50  or  $8 
from  the  Hudson  to  lake  Erie,  should  insure  good  accommodations,  good 
attention,  and  punctuality  in  departure  and  arrival  Railroads  are  designed 
as  much  for  the  accommodation  and  comfort  of  travellers,  as  for  the  benefit 
of  capitalists  and  stockholders,  and  the  increase  of  the  former  will  be  surely 
foimd  to  promote  the  interests  of  the  latter. 

BAILROADS    IN    ILLINOIS. 

A  correspondent  of  the  Cincinnati  Gazette,  travelling  in  Illinois,  describes 
the  only  railroad  in  operation  thus : 

"  I  arrived  at  Springfield  from  Jacksonville,  by  railroad,  distance  36  miles. 
This  road  runs  from  Springfield  to  Meredosia,  on  the  Illinois  river ;  the 
whole  distance  is  about  55  miles.  They  have  a  locomotive  which  leaves 
Springfield  every  other  day,  and  Meredosia  alternate  days,  Sundays  except- 
f-d.  They  have  a  tolerable  pleasant  passenger  car  attached.  The  fare  is 
$3,50  the  whole  distance ;  the  trip  occupies  the  greater  part  of  the  day,  stop- 
ping both  ways  at  Jacksonville  to  dine.  This  is  the  only  finished  railroad 
m  tne  whole  State,  and  it  is  in^  a  miserable  condition — so  much  so  that  no 
calcuktion  can  be  made  as  to  the  time  the  cars  will  arrive ;  they  generally 
say,  "  about  such  a  time,  if  no  accident  occurs."  The  day  I  travelled  on  it, 
they  ran  off  the  track  by  means  of  one  of  the  iron  bars  being  loose  eind  in- 
clining in  towards  the  centre  of  the  track ;  not  much  damage  was  done.  In 
some  places  the  iron  is  torn  off  the  rails,  and  remains  off,  and  they  have 
frequently  to  stop  and  get  out  to  hold  the  end  of  the  rail  down  while  they 
run  over  it.  The  road  is  now  in  the  hands  of  a  company  who  have  leased 
it  for  two  years,  for  which  they  pay  the  State  $10,000.  Much  prejudice  ex- 
ists against  it  I  could  always  read  a  paper  or  book  while  riding  in  a  rail- 
road car,  but  in  this  instance  I  had  enough  to  do  to  keep  my  hat  on.  The 
people  here,  say  this  55  miles  of  railroad  has  cost  the  State  $11,000,000 — 
that  being  the  amount  expended  on  this  kind  of  improvement,  while  all  have 
been  abandoned  but  this  one  short  piece." 

Well,  if  this  apology  of  a  railroad  has  cost  the  State  eleven  millions  of 
dollars,  the  people  have  only  themselves  to  blame  for  it  When  the  subject 
of  internal  improvements  came  up  in  1838,  and  strenuous  efforts  were  made 
by  some  of  her  citizens  to  obtain  means  to  construct  a  railroad,  or  omal 
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from  the  lake,  ai  Chicago  to  the  navigable  waters  of  the  Illinois,  and  thu? 
open  an  easy  and  cheap  communication  through  the  State  and  make  it  a 
great  thoroughfare  of  business  and  travel,  the  selfishness  of  the  people  would 
not  consent  to  such  a  measure  unless  there  could  be — as  in  another  State  we 
could  name — a  grand  system  laid  out  to  pervade  the  whole  State,  that  all 
might  enjoy  equal  privileg-cs.  In  short,  every  man.  or  at  least  every  mem- 
ber of  the  legislature,  desired  to  have  a  city  or  a  village  on  his  own  farm. 
that  he  might  become  wealthy  at  once  ;  and  hence,  a  large  number  of  routes 
were  projected,  laid  oiit,  commenced,  large  amounts  of  money  expended  and 
then  abandoned ;  and  now  complaints  without  number  arc  heard  from  the 
very  persons  who  causrd,  or  did  not  prevent,  such  wastefulness,  such  folly 
Illinois  should  have  foUowfd  the  example  of  New  York  in  her  early  days 
of  internal  improvement.  She  should  have  constructed  her  great  work 
through  the  State  that  other  people  might  pay  her  tribute  for  passing  and 
then  have  rested.  A  State  can  no  more  waste  her  means  with  propriety  on 
visionar}'  schemes  than  an  individual,  nor  can  she  be  justified  in  undertaking 
to  construct  works  of  doubtful  utility  merely  to  quiet  a  set  of  selfish  individ- 
uals that  they  may  not  oppose  works  of  vast  public  benefit. 

RAILROADS    IN    INDIANA. 

By  the  following  paragraph  from  the  Indiana  State  Journal,  we  learn 
that  the  company  organized  to  complete  the  railroad  from,  as  we  suppose. 
Indianapolis  to  Lafayette  is  making  some  progress.  This  road  was  origin- 
ally designed,  we  believe,  to  connect  Michigan  city  with  Indiaiuxpolis,  and 
to  be  continued  southwardly  to  Madison  on  the  Ajississippi  river.  We  havt 
had  very  little  information  of  late  in  relation  to  the  railroads  and  canals  of 
Indiana.  Will  some  friend  of  those  works  and  of  the  Journal  furnish  us 
with  an  account  of  their  present  condition. 

The  Railroad. — By  a  letter  from  the  president  of  the  company,  wc  learn 
that  the  cars  have  commenced  running  to  Scipio,  and  that  that  place  was  to 
be  the  depot  from  last  Monday  week.  In  alxjut  five  weeks  the  cars  will  run 
some  7  or  8  miles  further  north.  The  company,  ahhough  not  a  year  or- 
ganized, have  expended  rising  $.S0,000  on  the  road,  and  nave  nearly  com- 
{•leted  17  miles ;  part  of  the  grading  of  which,  however,  had  been  previous- 
y  done  by  the  State.  We  understand  the  company  to  he  still  going  ahead, 
and  in  fine  spirits. 

The  Troy  Whig  says  the  number  of  passengers  carried  over  the  Sche- 
nectady and  Troy  railroad  during  the  week  ending  June  10th,  was  1932 : 
averaging  276  per  day,  Sunday  inclusive. 

Hartford  and  New  York. — The  fare  between  Hartford  and  New 
York,  by  railroad,  and  also  by  the  river,  has  been  reduced  to  two  dollars 
and  fifty  cents  ; — -Jifty  cents  too  high  still. 

New  Railroad  Project. — A  correspondent  of  the  Boston  Daily  Ad- 
vertiser submits  various  statements  to  show  the  feasibility  of  building  a  rail- 
road from  Montreal,  passing  through  Sherbrooke,  L.  C,  Lancaster,  the 
north  of  the  White  Mountains  and  Conway,  to  Great  Falls  N.  H.,  connect- 
ing at  the  latter  place  whh  the  railroads  to  Boston. 
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To  the  Stockholders,  Directors  and  Officers  of  Railroads — to  Civil  Engi- 
neers, Inventors  of  Railroad  Machinery,  Dealers  in  Railroad  Mate- 
rials and  Mathematical  Instrumentt — and  to  the  Editorial  Corps 
generally — 

The  undersigned,  proprietors  of  the  American  Railroad  Journal,  take 
this  means  of  representing  to  those  interested  in  the  success  of  railroads  and 
internal  improvements  generally,  the  advantages  afforded  by  their  work  as 
an  organ  of  communication  with  each  other  and  the  public,  and  also  as  an 
advertising  medium — this  being  the  only  work  devoted  to  the  subject  in  the 
country — having  been  from  its  commencement  favored  by  the  communica- 
tions of  some  of  our  most  distinguished  Civil  Engineers  and  by  the  adver- 
tisements of  several  of  the  most  successful  manufacturers,  inventors  of  im- 
provements in  railroad  machinery,  and  dealers  in  railroad  iron  in  all  its 
forms. 

Being  desirous  of  bringing  the  work  within  the  means  of  all  who  wish 
to  avail  themselves  of  its  pages,  they  have  obtained  new  type  of  smaller  size, 
and  thus  are  able  to  give  three-fourths  as  much  matter  in  half  the  number 
of  pages,  for  two  dollars  a  year;  and  as  its  circulation  increases,  we  shall 
increase  the  quantity  of  reading,  and  reduce  the  price,  hoping  by  this  means 
to  increase  its  usefulness,  and  give  additional  interest  and  value  to  the  work. 
It  is  the  only  means  by  which  advertisements  in  a  single  paper  can  reach 
those  interested  in  railroads  in  widely  distant  parts  of  the  Union,  and  it  is 
designed  to  include  all  such  persons  among  its  subscribers. 

TO   DIKECTOES  AND   STOCKHOLDERS   OP   RAILROADS 

We  need  not  say  that  the  greatest  ignorance  has  hitherto  prevailed  among 
people  generally,  in  regard  to  the  profit  of  railroads,  and  their  character  as 
an  investment.  It  is  true  that,  in  many  instances,  where  railroads  have 
been  constructed  to  benefit  particular  places  or  persons,  without  regard  to 
other  circumstances,  the  stock  has  not  been  found  profitable,  though  even 
here  in  some  cases,  the  value  of  property  has  been  increased  in  amoimt 
equal  to  the  entire  cost  of  the  road,  but  in  almost  every  case,  if  not  in  all, 
where  railroads  have  been  judiciously  located,  economically  constructed  and 
veil  managed,  they  have  proved  good  investments,  and  we  do  not  hesitate  to 
say  that,  within  a  few  years,  when  those  railroads  now  in  course  of  con- 
struction, shall  be  completed,  and  others  made  to  coimect  them  with  each 
other,  and  with  canals  and  navigable  waters,  and  further  improvement  of 
machinery  now  in  rapid  progress,  shall  be  accomplished,  railroad  stocks 
will  be  found  the  safest,  the  most  productive,  and  the  favorite  mode  of  invest- 
ment Even  now,  every  mile  of  railroad  completed,  adds  additional  value 
to  the  thousands  of  miles  already  in  viae.  Correct  information  only  is  re- 
quired by  the  mass,  in  relation  to  the  causes  of  failure,  as  well  as  to  the  true 
state  of  he  case  where  works  have  been  properly  constructed,  and  are  judi- 
ciously manage^,  to  elevate  the  character  of  railroad  stocks  to  the  position 
they  are  designed  to  occupy.  And  how  can  such  information  be  generally 
disseminated,  you  ask,  to  which  we  reply  circulate  the  Railroad  Journal 
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widely,  and  thus  enable  us  to  collect,  digest,  and  arrange  in  tabular  form  tbe 
results  of  all  the  experience  on  the  diflerent  roads  in  this  country,  and  Eu- 
rope, which  will  enable  each  company  to  adopt  the  improvements  and  avoid 
the  errors  of  their  neighbors,  and  to  introduce  economy  and  method  in  all 
their  operations.  As  evidence  of  our  desire  to  aid  in  the  dissemination  of 
correct  and  useful  inrorination,  we  propose  to  send  to  railroad  companies  and 
others  interested,  25  copies  of  the  Journal  for  one  year,  in  one  package,  for 
^30  ;  and  to  advertise  one  square  on  the  cover  for  §b  a-year,  and  longer  ad- 
vertisements in  proportion,  thus  giving  tljie  Journal  and  a  yearly  advertise- 
ment of  a  square  for  $10  a-^-ear.  Will  you  not,  then,  aid  us  in  extending 
its  circulation  ?  and  thereby  promote  the  general  cause  —  your  otcn  and  our 
interest  ?     We  shall  see. 

TO     CIVIL     EXOINEEKS. 

The  profession  of  Civil  Engineers  not  having  been  organized  into  a  so- 
ciety or  institute,  iu  this  country,  has  as  yet  no  official  organ  of  communica- 
tion with  each  other,  or  with  the  public  generally.  Meanwhile,  thfc  pages 
of  the  Railroad  Journal  have  generally  been  resorted  to  for  this  purpose, 
and  for  a  period  of  several  years  a  good  proportion  of  the  professional  pa- 
pers which  have  been  published  have  appeared  therein.  The  circumstances 
of  the  times  having  made  the  necessity  for  such  an  organ  greater  than  ever, 
it  is  respectfully  urged  upon  Civil  Engineers  generally,  to  favor  this  work 
with  articles  of  information,  or  discussion,  on  some  of  the  important  topics 
upon  which  it  is  desirable  to  obtain  an  exchange  of  opinion.  When  cuts  or 
diagrams  are  necessary  to  illustrate  their  subjects,  if  not  too  costly  they 
will  be  procured  at  the  e.xpense  of  the  proprietors.  As  one,  among  many 
reasons  for  favoring  this  work,  we  may  mention  that  the  important  subject 
of  the  employment  of  professional  labor  upon  many  legitimate  objecli  other 
than  railroads  and  canals,  can  be  successfully  advocated  only  intliis  Journal. 
It  only  remains  for  Civil  Engineers  themselves  tad«cide  whether  a  vast  6eld 
of  usefulness  and  profit  to  themselves  and  to  others  be  opened  or  not. 

TO  MANVFACTf RERS    OF    I.OCOMOTIVEf,    STEAM    ENGI.NES,    RAILROAD    MACHINERY 
AND    MATHEMATICAL    INsTKl.MEXTS, 

This  work  affords  a  ready  means  of  announcing  their  improvements  to 
railroad  companies,  and  also  of  advertising.  It  is  well  known  that  the 
newspapers  of  the  day  are  seldom  resorted  to  for  advertisements  of  this  class, 
and  some  mode  of  supplying  this  deficiency  should  be  obtained.  It  is  the 
intention  of  the  proprietors  of  this  Journal  to  make  it  the  proper  vehicle  for 
all  such  notices — and  we  may  confidently  say  that  through  its  agency  the 
reputation  of  our  locomotives  in  Europe  was  first  made  known.         .  , 

It  is  respectfully  requested  that  manufacturers  will  communicate  to  us  for 
publication,  the  peculiarities  of  their  works,  with  a  list  of  such  engines  as 
they  may  have  constructed — particularly  marine  engines,  with  the  dimen- 
sions and  name,  etc.,  of  the  steamers. 

The  performances  of  new  engines,  frequently,  do  not  receive  the  credit 
they  really  deserve,  because  they  are  vaguely,  and  often  incorrectly  repre- 
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sented  in  the  public  journals.  If  such  performances  are  well  attested  and 
presented  for  the  consideration  of  those  interested,  it  will  certainly  afford  the 
best  recommendation  of  their  value,  and  the  notice  of  the  press  g-enerally 
can  easily  be  obtained  by  means  of  the  extensive  exchanges  of  this  Journal 

TO  INVENTORS,  PATENTKES  AND  DEALERS  IN  RAILROAD  IRON  AND  MACllINERY, 

We  may  hold  out  the  same  inducements.  The  want  of  success  of  many 
valuable  improvements  may  be  tract-d  to  the  difficulty  of  obtaining  access  to 
persons  interested  and  who  are  scattered  over  the  whole  United  States.  To 
all  such,  a  ready  communication  with  civil  engineers  Eind  with  railroad  com- 
panies must  prove  highly  useful. 

TO    THE    GENTLEMEN    OF    TlIE    PRESS. 

We  call  upon  the  conductors  of  the  Press  throughout  the  country,  who 
direct  public  opinion,  tliat  powerful  machine,  which  only  in  this  country, 
can  carry  forward  important  public  improvements,  to  take  a  more  active  part 
in  the  collection  and  publication  of  local  information  in  relation  to  works  in 
their  own  vicinity,  that  we  may  be  able  to  collate,  condense  and  arrange  the 
whole,  and  return  it  to  them  in  convenient  form  for  re-publicalion  j  and  thus 
enable  the  people  in  every  part  of  the  country  to  know  the  extent,  the  char- 
acter and  the  benefits  of  the  system  in  the  United  States.  And  we  respect- 
fully ask  them  to  copy  more  liberally  from  the  Journal,  and  to  call  the  at- 
tention of  their  readers  to  it,  as  a  mc'dium  through  which  to  obtain  informa- 
tion in  relation  to  the  subject,  and  to  send  their  paper  in  exchange. 

GEORGE  C.  8CHAEFFEB, 
D.  K.  MINOR. 
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We  have  alwaA-s  given  onr  testimony  in  favor  of  this  improvement.  But 
it,  like  many  other  inventions,  has  had  an  undulating  road  to  traverse  in  its  as- 
cent to  permanent  fame — at  present  it  is  on  a  descending  grade,  but  gather- 
ing impetus  to  reach,  bv  the  aid  of  n  good  head  of  steam,  and  some  stout 
pushing  from  it  friends,  a  still  higher  level. 

There  are  person?  always  ready  to  oppose  everything,  not  of  their  own 
invention  ;  but  in  spite  of  these,  the  improvement  gained  ground,  until  it  was 
injured,  as  inventions  sometimes  are,  as  well  as  individuals — ^by  their  friends 
This  was  done  by  the  thousand  and  one  patents  which  were  taken  out  as 
soon  as  wood  paving  became  somewhat  the  rage.  We  have  from  time  to 
time  noticed  some  of  these  ;  but  a  proper  introduction  to  the  whole,  would 
be  some  dozen  pages  of  solid  geometry  ;  and  a  suitable  conclusion  a  diserta- 
tion  on  the  misplaced  ingenuitj^  of  inventors.  How  many  of  these  blocks 
were  ever  cut,  is  beyond  our  comprehension.  In  fact,  we  do  not  believe 
that  a  tithe  of  them  ever  was  made  ;  or  if  made,  it  would  riequire  a  professor 
of  mathematics  to  put  them  down.  The  contest  between  these  various  pat- 
entees, each  abusing  every  plan  but  his  ovm,  had  a  tendency  to  throw  all 
mto  disrepute. 

The  next  difficulty  was  the  question  as  to  the  durability  of  wood  in  this 
situation.     Here  the  interests  of  rival  patentees  again  led  to  erroneous  opin- 
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ions  as  to  the  value  of  wooden  paving,  and  varioos  uniair,  and  even  untrue 
statements  of  the  decay  under  the  different  proportions  were  widely  circulat- 
ed;  as  far  as  our  own  observation  extends,  we  are  satisfied  that  much  of  the 
blame  attached  to  this  system  of  paving,  belongs  to  the  imperfect  manner  in 
which  the  work  has  been  done,  rather  than  to  anything  peculiar  to  the  ma- 
terial or  its  form. 

Recently  the  whole  system  has  been  decried  on  the  occasion  of  the  taking 
up  of  a  pavement  of  this  description  in  the  upper  part  of  Broadway,  in  this 
city.  This  was  precisely  what  we  predicted  at  the  time,  and  had  the  inten- 
tion been  to  throw  into  disrepute  woodoi  pavements  in  general,  no  more  ef- 
fectual means  could  have  been  taken  than  were  adopted  in  the  construction 
of  this  specimen.  In  the  first  place,  the  blocks  were  not  made  true  to  the 
figure  required,  and  the  wood  was  unprepared.  Secondly,  the  blocks  were 
merely  laid  in  their  places  without  being  either  wedged  or  driven  together ; 
and  to  crown  the  folly,  the  blocks  were  not  lifted  by  hand,  but  in  the  follow- 
ing novel  manner :  a  smart  blow  was  struck  upon  the  upper  surface  by  the 
edge  of  a  sharp  hatchet,  if  this  penetrated  to  a  sufficient  depth,  the  block 
was  raised  sticking  to  the  hatchet,  and  if  not,  the  blow  was  repealed.  By 
these  means  a  series  of  indentations  was  made  on  the  surface,  and  cracks 
caused  throughout  the  block,  which  operated  no  doubt  greatly  to  the  preser- 
vation of  the  wood.  Through  the  interstices  between  the  pieces  thus  open/y 
disposed,  the  wash  of  rain  storms  and  the  filthy  water  of  the  gutters  found  a 
ready  channel  until  filled  up  by  a%^  of  decern  peeing  matter,  operating  as 
so  much  ferment  to  set  the  whole  mass  rotting.  We  doubt  wdiether  any  fun- 
gous pit  on  the  large  scale  was  ever  more  ingeniously  contrived. 

The  first  trial  of  wooden  blocks  ever  made  en  this  side  the  Atlantic,  was 
an  advance,  if  we  are  not  mistaken,  of  any  similar  pavements  in  England. 
Although  without  any  preparation  but  a  superficial  coating  of  pitch  after 
the  pavement  was  laid,  these  blocks,  though  somewhat  uneven,  are  yet,  after 
the  expiration  of  eight  years,  less  unpleasant  to  pass  over  than  the  ofi  re- 
paired ordinary  stone  pavement  in  its  vicinity.  We  have  before  mentioned 
that  this  is  in  one  of  the  greatest  thoroughfu'es  in  the  city. 

Had  these  blocks  been  properly  Earltiztd  before  they  were  put  down,  we 
have  no  hesitation  in  asserting  that  they  would  have  remained  up  to  this  mo- 
ment in  perfect  order.  Kyanizing,  if  ever  useful,  is  certainly  out  of  the 
question  in  this  case,  by  reason  of  its  costliness. 

If  any  more  attempts  at  laying  this  kind  of  woodway  are  to  be  made,  and 
we  are  satisfied  that  they  will  be  made,  let  all  proper  care  be  taken  in  secur- 
ing a  good  foundation — let  a  figure  of  the  blocks  be  mathematically  correct, 
(and  this  can  be  more  readily  and  economically  done  by  a  simple  machine  con- 
trived for  the  purpose,  than  by  a  single  circular  saw,)  let  them  be  EarUized, 
and  lastly,  let  them  be  closely  wedged  together  so  that  no  interstices  can  be 
seen,  then  a  coating  of  hot  pitch  poured  over  the  whole  and  sprinkled  with 
sand ;  and  a  pavement  will  be  produced  superior  to  any  ever  laid — nearly,  if 
not  quite  as  durable  as  ordinary  stone  paving,  which  requires  frequent  re- 
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pairs — as  pliant  and  smooth  as  the  finest  turf,  and  we  doubt  not  in  the  end 
as  cheap  as  any  other. 

ACCOUNT    OF    THE    SOUTH    CAROLmA    RAILROAD. 

We  extract  from  the  last  semi-annual  report  of  this  company,  the  follow- 
ing interesting  account  of  their  road.  The  history  of  this  work  contains  a 
page  from  the  history  of  the  locomotive  in  the  United  States,  or  in  fact  in 
the  world.  It  will  be  seen  that  the  first  engine  built  for  this  company,  was 
constructed  by  Mr.  E.  L.  Miller,  now  of  this  State.  Mr.  Miller  was,  at 
that  time,  a  director,  and  on  his  return  from  a  visit  to  England,  where  he 
had  seen  the  best  locomotives  then  built,  he  was  so  fully  impressed  with  the 
vast  capabilities  of  the  locomotive  engine  that  he  urged  the  construction  of 
one,  and  without  any  one  to  favor  his  views  at  first,  he  sooq  made  converts 
to  his  side  of  the  question.  Mr.  M.  even  had  a  small  working  model  con- 
structed at  his  own  expense,  in  order  to  convince  the  citizens  of  Charleston 
that  this  was  the  best  form  of  motive  power  for  their  road. 

We  are  informed  by  this  gentleman  that  this  was  not  the  first  locomotive 
built  in  this  country,  but  the  first  which  ever  was  able  to  perform. 

AN    ACCOUNT    OF    THE    ROAD. 

In  the  full  term  of  1827,  Maj.  Alexander  Black  on  his  o\^-n  responsibili- 
ty, at  the  suggestion  of  a  friend,  obtained  the  charter  of  the  South  Carolina 
canal  and  railroad  company,  and  in  doing  tliis  was  penniited  to  address  the 
senate  to  get  the  bill  through  that  body,  theiC  being  no  one  in  the  senate  suf- 
ficiently acquainted  with  the  subject,  (he  being  a  mcmt)er  of  the  house.) 

This  Charter  was  materially  altered  and  amended  at  the  extra  session  of 
Januar)',  1888,  making  the  capital  $700,000,  and  to  secure  this  Charter 
3,500  shares  of  8100  each^vas  required  to  be  subscribed  at  the  first  opening 
of  the  books,  (6  weeks  after  the  passage  of  the  act.)  namely,  on  the  17th 
March,  and  to  remain  open  until  the  21st  of  the  same  month.  On  the  21st 
of  March,  1828,  at  9,  P.  M  ,  the  whole  amount  was  made  up,  and  ten  dol- 
lars on  each  share  paid,  amounting  to  $3$,000.  all  in  Charleston,  not  a 
share  taken  at  Hamburg,  Columbia  or  Caiindoii,  where  books  were  also 
opened. 

This  amount  o{  capital  was  all  paid,  $350,000 

And  the  books  were  again  opened  for  250,000 

And  again  in  1833,  for  I  300,000 

And  again  in  1835,  for  300,000 

An"a  finally  in  1837,  for  800,000 

In  all  2,000,000 

And  at  each  opening  there  was  an  over  subscription  by  the  original  sub- 
scribers and  their  assignees,  after  the  first  subscription  the  books  were  never 
again  opened  to  the  public. 

In  the  progress  of  the  worjf,  application  was  made  to  the  legislature  for 
$250,000,  only  $100,000  was  granted,  but  this  on  liberal  terms,  7  years, 
and  interest  at  5  per  cent,  payable  at  maturity  of  bonds.  This  has  since 
been  extended  ten  years  more,  to  1847,  when  the  amount  and  interest  will  be 
due.  The  charter  required  that  tl^e  road  should  be  conmienced  within  two 
years  after  the  first  subscription  to  the  stock,  and  be  completed  for  transpor- 
tation within  six  years  of  that  time.  1,000  tons  of  iron  were  imported  im- 
mediately, and  little  more  was  done  except  making  inquiry  on  the  sulgect, 
and  survej-s  on  the  line.     Examinations  of  the  country  were  made  by  Dr. 
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Howard,  U.  S.  Engineer,  and  by  Horatio  Allen,  Civil  Engineer,  who  made 
the  location  ;  and  on  the  0th  January,  1890,  commenced  the  work  at  Line 
street,  by  driving  piles  of  light  wood,  8  by  8  inches  square,  6^-  feet  apart 
along  the  line,  and  6  feet  apart  laterally,  caps  or  tics  morticed  on  the  piles  6 
by  9,  9  feet  long,  and  rails  same  size,  notched  on  to  these  ties  and  wedged 
on  the  inner  side.  This  construction  was  continued  through  nearly  the 
whole  line.  When  the  work  was  over  15  feet  high,  three  piles  abreast  were 
driven,  and  a  sill  placed  on  them  near  the  ground,  which  supported  a  fram- 
ed work,  (an  inverted  W)  on  which  the  ties  and  rails  were  secured  as  before 
described 

This  work  costing  $2,000  per  mile  including  materials,  except  iron,  on 
the  level  ground,  and  92,500  to  $4,000  f>er  mile,  over  swamps  10  to  30  feet 
high.      The  excavation  was  done  at  6  to  10  cents  per  yard  generally. 

In  1830,  six  miles  only  were  finished;  in  1831,  nearly  the  whole  road 
was  put  under  c<mtract ;  and  in  October,  1833,  the  road  was  connected  from 
Line  street  to  Hamburg,  136  miles. 

The  road  cost  for  construction  and  materials,  except  iron,   $584,542  43 

Iron  and  spikes,  and  putting  down,  125,309  47 


Preliminary  expenses  and  surveys,  $13,894  68 

Engineer  department,  72,006  39 

Work  shops  and  materials,  negroes,  etc.,  43,892  1 1 
Machinery,  engines,  cars  and  inclined  plane,  76,523  89 
Land  $13,950  82,  road  police  $18,169  89,  32,109  71 
Office  expenses  to  1st  Nov.   1829,  2,869  69 


$709  851  92 


-241,296  47 


$951,148  39 

This  road  thus  constructed  with  some  alterations  and  improvements  was 
kept  up  on  stilts  till  1836.  Requiring  then  heavy  repairs,  and  to  be  almost 
rebuilt,  which  was  commenced  that  year  by  importing  heavy  flanged  iron, 
now  on  the  road,  throwing  up  an  embankment  to  support  the  piles  and  rails, 
and  replacing  timbier  where  it  was  decayed. 

This  was  continued  through  the  years  1837,  1838,  and  completed  in  1839 
increasing  the  cost  of  the  road  and  property  of  the  company,  in  lands,  build- 
ings, negroes,  machinery,  materials,  etc.,  as  represented  m  the  accounts,  semi- 
annually reported  by  the  secretary  and  treasurer,  to  $2,506,762  61,  nearly 
$400,000  of  this  amount  having  been  paid  for  from  the  income,  rather  than 
increase  the  capital  to  the  cost  of  the  road. 

The  grades  on  this  road  are  very  easy,  not  exceeding  thirty  feet  in  a  mile, 
on  the  120  miles  to  the  inclined  plane.  That  descends  about  180  fe«t  in 
half  a  mile,  and  beyond  the  plane  a  fall  of  70  feet  in  two  miles,  or  35  feet 
per  mile. 

This  inclined  plane  has  been  regarded  a  great  mistake  in  the  location  of 
the  road,  as  it  might  have  been  avoided  by  increasing  the  length  of  the  road 
about  six  miles  ;  but  this  would  have  maae  a  continuous  grade  of  thirty  feet 
in  a  mile,  where  the  trains  would  have  been  much  retarded  by  frost,  or  when 
slightly  wet,  which  is  nearly  bad  as  frost ;  and  the  cost  of  keeping  up  six 
mUes  of  road  on  side  hills,  and  having  many  curves,  would  have  been  more 
than  the  averag^e  of  other  parts  of  the  road,  and  at  the  present  reduced  rates 
would  probably  exceed  six  hundred  dollars  per  mile,  or  $3,600  for  the  six 
miles  per  year,  which  is  very  little  less  than  the  expense  of  the  inclined 
plane ;  ana  passengers  are  pa^ed  over  the  latter  with  less  delay  than,  (and 
without  the  expense,)  on  the  six  miles  of  road.     The  locomotive  engine  nav- 
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ing  been  substituted  for  the  stationary,  the  expense  is  reduced  about  three 
thousand  dollars  per  year,  and  is  capable  of  performing  more  than  has  ever 
been  required  in  a  day,  and  almost  daily  making  a  trip  to  Hamburg,  (16 
miles,)  besides  doing  the  work  of  the  plane.  So  the  plane  is  not  so  objec- 
tionable as  it  was  believed  to  be. 

I,  would  not  be  understood  as  recommending  a  steep  inclined  plane,  re- 
quirin''  stationary  or  other  extra  power  to  overcome  it,  where  it  could  be 
avoided  at  the  maximum  grade  on  other  parte^f  the  road.  But  having  this 
plane,  I  would  not  recommend  the  abandormient  of  it  at  present,  fior  at  any 
future  time,  unless  a  great  increase  of  profitable  business  should  render  it 
more  inconvenient  than  it  now  is,  and  warrant  the  cost  of  cutting  round  it. 

HISTORY    OF    THE    LOCOMOTIVE    EKGINE?. 

Extract  of  a  report  by  the  Honorable  Thomas  Bennett,  to  the  board,  Jan- 
uarj'  14th,  1830 — five  days  after  the  building  of  the  road  was  commenced. 

"  The  locomotive  shall  alone  be  used.  The  perfection  of  this  power  in 
its  application  to  railroads  is  fast  maturing,  and  will  certainly  reach,  within 
the  period  of  constructing  our  road,  a  degree  of  excellence  which  will  ren- 
der the  application  of  animal  power,  a  gross  abuse  of  the  gifts  of  genius  and 
science." 

This  was  assuming  a  great  deal,  when  animal  power  was  used  years  after 
this,  on  all  the  other  railroads  then  constructing  in  this  country'.  But  what 
then  were  our  expectations  as  regarded  the  performance  of  a  locomotive  ? — 
On  the  1st  of  March,  1830,  a  committee  reported  that  they  had  accepted  the 
offer  of  Mr.  E.  L.  Miller,  to  construct  a  locomotive  engme  in  New  York, 
at  the  West  Point  Foundry  ;  and  thit  she  should  perform  at  the  rate  of  ten 
miles  an  hour,  instead  of  eight  as  first  proposed,  and  carry  three  times  her 
weight,  which  was  required  the  year  before  on  the  Liverpool  and  Manchester 
road,  at  the  trial  of  engines  for  the  premium  of  £500,  which  Mr.  Miller 
went  out  to  witness.  Mr.  Miller's  engine,  under  the  above  contract,  \^-as 
brought  out  by  him  in  the  fall  of  that  year,  (1830)  and  on  the  14th  and  IBth 
of  December,  had  her  trial,  and  proved  her  power  arid  efficiency  double  that 
contracted  for — running  at  the  rate  of  16  to  21  miles  an  hour,  with  40  to  60 
passengers  in  some  four  or  five  cars,  and  without  the  cars,  30  to  35  miles  an 
hour. 

This  engine  continued  to  carry  passengers  up  and  do'wn  the  line  until  the 
road  was  finished  ;  at  one  time  gomg  72  miles  out  and  back  the  same  day — 
and  carrj'ing  at  one  time  100  passengers.  After  the  road  was  completed, 
this  engine  conveyed  the  passengers  between  Aiken  and  Hamburg  for  years, 
and  probably  ran  as  many  miles  as  any  engine  ever  buih,  and  performed 
equal  to  any  of  her  size,  (about  four  tons  weight.) 

This  was  the  first  locomotive  engine,  we  believe,  built  in  the  U.  Statf s, 
to  run  on  a  railroad — she  was  at  first  called  the  "  Best  Friend,"  but  having^ 
her  boiler  burst  in  June,  1831,  and  renewed  in  Charleston — she  was  after- 
wards called  the  "  Phanix." 

From  1836  to  1943,  4  engines  only  were  ordered  ;  2  in  1837.  and  2  in 
1839;  all  from  Philadelphia.  7  others  were  received  in  1837  and  1838, 
of  the  35  ordered  above. 

In  the  last  two  years,  four  engines  have  been  buih  in  the  work-shops  of 
the  company,  besides  rebuilding  several  of  those  previously  purchased. 

The  ifrhole  number,  in  the  Iwt  annexed,  (marked  8)  is  44,  purchased  nnd 
built  by  the  company,  and  are  accounted  for  as  follows : 

19  broken  up,  (except  2  boilers  rebuilt.) 

1  sold  to  the  St.  Joseph's  railroad  company,  and  24  in  the  present  schedule. 

Of  these,  ^  were  made  in  Philadelphia,  10  in  Charleston,  and  7  in  Eag- 
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land — including  1  of  the  Philadclpliia,  2  of  the  English,  and  2  of  the 
Charleston,  rebuilding,  or  to  be  rebuilt 

Preparations  are  making  for  two  more  engines  like  the  Orangeburg,  the 
first  of  our  make  ;  yhich  performs  so  well — parts  are  cast  and  fitting,  and 
will  no  doubt  be  ^nished  for  another  season's  business. 

It  will  be  seen  by  the  foregoing  statement,  that  four  engines  only  have 
been  ordered  in  the  last  six  years,  and  none  in  the  last  three  years.  Yet  the 
power  has  been  kept  up  by  building  and  rebuilding  much  more  efficiently, 
than  when  six  or  seven  were  ordered  annually. 

THE    PECl'LIAJtlTlKS    OF    TUIS    ROAD,    ETC. 

The  construction  of  this  road  on  piles  is  becoming  more  in  fiivor  with 

others,  as  well  as  those  hiving  the  advantage  of  it.      Several    roads  at  the 

north  are  partially  on  this  plan.  The  New  York  and  Erie  railroad  to  be 
446  miles  long,  is  to  be  about  one-half,  built  in  this  way.  Over  70  miles  of 
piles  have  been  already  driven. 

It  saves  much  of  the  cost  of  embanking  a  road  by  being  able  to  transport 
the  earth  upon  it  to  fill  the  valleys  and  swamps,  and  before  it  is  necessary  to 
do  this,  the  income  of  the  road  is  providing  for  the  payment  while  it  is  con- 
structing. 

It  preserves  the  line  and  level  of  the  road  after  the  embankment  is  made  ; 

when  roads  are  built  on  fills  and  cuts  without  piles,  the  superstructure  is 
continually  liable  to  be  disturbed  by  the  sinking  of  the  banks,  or  water  set- 
tling in  the  excavations,  much  to  the  injury  of  passing  trains,  frequently 
breaking  axles,  and  otherwise  deranging'the  machinery  of  the  engines. 

The  large  wooden  water-courses  through  the  road  are  much  more  safe, 
and  give  less  trouble  than  those  made  of  brick  or  stone,  imless  very  large, 
and  foundations  well  secured,  which  has  been  difficult  to  attain  in  some  of 
ihe  late  constructed  works.  The  cost  of  the  wooden-culvert  is  less  than  the 
interest  of  the  cOst  of  those  built  in  masonry',  and  they  can  be  kept  in  repair 
for  one-fifth  their  first  cost  annually. 

The  flanged  iron,  no<V  on  the  whole  of  the  main  track,  weighing  about 
forty  tons  to  the  mile,  gives  no  trouble ;  a  less  number  of  bars  have  failed 
since  first  commenced  putting  it  down  in  1836  than  have  been  condemned 
in  the  first  year  of  the  best  edge-rail  on  other  roads,  aUhough  the  latter  are 
decidedly  preferable  where  timber  for  rails  cannot  be  readily  and  cheaply 
obtained. 

The  frequent  turn-outs  every  four  or  five  miles,  answer  nearly  all  the 
purpose  of  a  double  track,  while  the  first  cost  and  expense  of  repairs  of  a 
second  is  saved. 

The  lateral  sections  for  supplying  teood  to  the  tenders,  keeps  it  ofT  from 
the  road,  lessening  the  risk  of  fire  and  gives  despatch  in  receiving  it 

The  contracting  for  the  wood  cut  and  hauled  in  lengths  to  feed  the  engine, 
avoids  much  trash  that  would  be  caused  by  the  chips  and  bark  that  would 
be  collected  if  cut  at  the  station. 

And  by  having  the  wood  corded  or  piled  for  measurement  by  the  station 
man,  he  is  made  responsible  for  the  quantity  and  quality  in  each  cord. 

The  barrel  cars,  found  only  on  this  road,  contribute  largely  to  the  econo- 
my of  transportation  ;  these,  both  for  passengers  or  freight,  cost  about  half 
the  expense  of  the  square  car  of  the  same  capacity,  are  much  more  durable, 
and  require  less  repairs,  and  if  thrown  from  the  road  are  not  so  liable  to  be 
broken. 

This  was  lately  tested,  by  the  rolling  off  of  one  down  a  hill,  several  rods, 
loaded  with  cotton,  without  starting  a  joint  In  patting  it  on  the  road,  bow- 
erer,  by  the  carelessness  of  the  workmen  who  did  it,  several  staves  were 
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broken  ;  advantage  was  taken  of  this  by  proving  how  readily  and  cheaply 
it  could  be  repaired.  The  broken  staves  were  replaced  with  new  ones  at  a 
trifling  expense.  When  a  similar  accident  happens  to  the  old  formfd  cars 
they  are  generally  so  much  broken  as  to  be  miworthy  of  repair. 

The  new  arrangement  of  the  interior  of  one  X)f  the  barrel  cars  looks  awk- 
w^ard,  and  is  frequently  condemned  by  strangers  at  first  sight,  and  some  are 
resolved  not  to  be  reconciled  to  it.  The  warm  weather  will  show  the  ad- 
vantage of  this  plan  when  the  windows  are  required  to  be  open — the  pas- 
senger is  kept  more  out  of  the  dust,  fire  and  sun,  than  by  any  other  arrange- 
ment of  the  seats.  The  cushions  are  more  easily  Jtept  clean,  and  being  in 
the  centre,  are  wanner  in  the  winter  and  cooler  in  flie  summer.  The  seat^, 
back  to  back,  give  more  room  under  them  for  small  baggage,  and  the  rails 
and  shelf  over  the  backs  are  for  light  articles,  such  as  too  frequently  occupy 
half  the  seats  in  the  other  cars. 


We  find  the  annexed  account  of  a  visit  to  the  Iron  Works  of  Mr.  H.  Bur- 
den, near  Troy,  in  the  New  York  American,  of  24th  May — from  the  pen 
of  its  able  and  observing  editor,  Mr.  Charles  King.  A  recent  visit  by  one 
of  the  editors  of  this  Journal  enables  us  to  add  a  few  additional  particulars 
to  his  vivid  account,  which  may  possibly  aid  in  a  clear  understanding  of  this 
csiablishmenL 

The  fell  of  water,  within  35  rods,  is  about  63  feet,  which  enabled  the 
ingenious  proprietor  to  exercise  his  mechanical  skill  to  some  purpose.  His 
supply  of  water,  on  the  ordinary  sized  wheel,  would  not  carry  the  half  of 
his  present  machinerj- — which,  by  the  bye,  is  but  a  small  portion  of  his  ulti- 
mate aim — and,  therefore  he  has  constructed  a  wheel  of  51  feet  diameter, 
with  21  feet  length,  and  8  feet  depth  of  bucket ;  in  which  70  to  80  tons  of 
water  may  be  contained  without  overflowing — thus  giving  him  the  control 
of  power  in  reserve,  very  far  beyond,  perhaps  double  his  requirements,  when 
all  his  present  machiner)',  employing  over  250  persons,  all  told,  is  in  full 
operation. 

This  wheel  is  indeed  a  curiosity.  Its  equal  has  not,  that  we  can  learn, 
yet  been  constructed.  With  the  exception  of  the  buckets,  it  is  entirely  of 
iron.  The  shaft  is  of  wrought  iron,  and  in  two  parts,  being  about  16  inches 
diameter  at  the  journal  ends,  and  10  inches  where  it  comes  together,  within 
a  collar,  at  the  centre.  Upon  this  shaft  are  four  cast  iron  rims  of  about 
4  feet  diameter,  with  flanges  so  constructed  as  to  receive  the  arins  of  the 
wheel  which  are  wrought  iron  rods,  1 J^  inch  diameter,  23  feet  long,  and 
about  500  in  number,  passing  through  the  flanges  on  the  shaft,  and  made 
fast  by  two  nuts.  To  the  outer  ends  of  these  rods  the  peripherj',  or  bed  of 
the  buckets,  of  6  inch  pine  timber  is  made  fast  with  nuts,  by  which  this  im- 
mense mass  of  material  can  be  adjusted  to  an  accuracy  of  movement  truly 
astonishing,  and  it  is  so  perfectly  balanced  that  it  is  scarcely  heard ;  and  so 
tight  and  well  preserved  that  the  inside  of  the  wheel  is  kept  dry,  not  a  drop 
of  water  nor  a  wet  spot  could  be  seen  on  the  inner  surface. 

The  pit  for  this  immense  wheel  is  excavated  from  a  slate  rock  to  the  depth 
of  26  feet,  and  from  the  deepest  part  of  it  a  tunnel  is  excavated  through  the 
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same  rock  into  the  natural  bed  of  the  stream  below,  for  the  discharge  6f  the 
water.  The  average  revolution  of  the  wheel  is  about  1|  per  minute,  or 
105  revolutions  per  hour.  There  is  a  rack  on  each  end  of  the  buckets 
working  into  pinions  22  inches  diameter,  on  different  lines  of  shafting  hun- 
dreds of  feet  in  length,  one  of  which  operates  a  large  nimiber  of  nail  ma- 
chines, another  a  long  line  of  spike  machines  and  the  famous  horseshoe  ma- 
chines, and  a  third  moves  the  immense  balance  wheel  of  20  tons,  and  the 
ponderous  machinery  for  making  iron  from  the  pig  into  all  sorts  and  sizes ; 
and  blows  the  bellows  for  the  puddling  and  other  furnaces. 

There  are  three  great  curiosities  in  this  establishment  even  to  tbofic  who 
are  iamiliar  with  the  process  of  making  iron  into  its  various  forms,  and 
then  into  nails  and  spikes — the  wheel,  the  ''  iron  whirligig"  and  the  horseshoe 
machine.     The  like  are  not  to  be  found  elsewhere  in  this  country. 

Mr.  Burden  estimates  that  his  wheel  is  competent  to  drive  machinery  suf- 
ficient to  employ  over  a  thousand  persons,  men  and  boys,  as  they  are  usually 
employed  in  similar  esuiblishments,  though  he  has  not  now  over  one-fourth 
that  number  employed,  but  we  hope  eventually  to  see  it  tasked  to  its  utmost 
ability,  and  that  the  ingenious  and  enterprising  proprietor  may  reap  a  rich 
reward  for  his  years  of  persevering  industry. 

"  Taking  advantage  of  a  flying  trip,"  says  the  editor  of  the  N.  Y.  American, 
"to  Troy  and  of  the  civil  invitation  of  Mr.  Burden  to  visit  his  works,  we  spent 
an  hour  or  two  most  agreeably  among  fire  bells,  fire  bars  and  fire  serpents 
of  iron — all  manipulated  by  men,  and  by  machinery,  like  so  many  pretty 
and  innocent  play  things. 

"  The  works  are  situated  in  a  wild  ravine,  worn  out  of  a  slate  rock  by  a 
short  and  rapid  natural  stream  called  Wynanl's  kill,  we  think  Mr.  Burden 
said.  This  stream  supplies  the  whole  power  of  the  machinery  here  em- 
ployed, and  the  wheel  which  imparts  motion  to  the  machines  of  the  respec- 
tive work  shops  is  in  itself  one  of  the  grandest  objects  of  the  sort  we  ever 
saw. 

"  It  is  an  immense  wheel  of  61  feet  in  diameter,  as  high  as  a  three  story 
house,  and  22  feet  wide,  over  which,  into  troughs  hoUoweid  out  for  its  recep- 
tion, &lls  a  sheet  of  water  so  thin  that  but  for  tne  evidence  of  the  senses,  ooe 
would  hardly  believe  an  agent  so  comparatively  feeble,  could  cause  the  pon- 
derous wheel  to  turn  with  a  momentum,  that  puts  in  play  hundreds  of  other 
wheels  and  machines  of  different  sorts. 

"  The  channel  way  in  which  this  immense  water  wheel  turns,  is  cut  out  of 
the  solid  rock.  The  axle  is  of  wrought  iron,  and  from  the  flainges  project 
hundreds  of  iron  rods,  that  support  the  periphery  of  the  wheel,  and  steady 
and  strengthen  the  whole  structure.  In  its  grand,  deliberate  and  majestic 
revolution,  there  is  really  much  of  the  sublime ;  and  when  it  is  perceived, 
that  from  this  single  and  simple  power,  vast  combinations  of  machinery  de- 
rive their  motion,  the  feeling  of  admiration  is  yet  farther  excited. 

"  The  destruction  of  confidence,  the  absence  of  a  national  currency,  and  the 
other  effects  of  misgovemment  which  have  cursed  the  whole  country,  ever 
since  the  political  malignity  of  Secretary  Woodbury,  aided  by  the  political 
popularity  and  the  unscrupulous  will  of  Andrew  Jackson,  commenced  a  war 
upon  the  national  currency — have  of  course  been  feh  in  these  extensive 
works,  and  but  few  persons,  comparatively,  and  poztkuas  only  of  the  shops, 
were  employed.    Nevejtl^ejieas,  tiie  various  pi ocessec  of  pudoling  tlae  irm, 
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of  placing  the  misshapen  g-lofwing  mass  in  a  sort  of  iron  whirligig,  (a  recent 
invention,  by  the  bye,  of  Mr.  Burden,  the  patent  for  which,  for  England,  he 
has  §old  at  a  round  sura,)  which,  by  ks  rapid  evolution,  casts  off  all  the  scoria 
while,  by  pressure,  it  forms  the  mass  into  a  square  block,  of  drawing  this 
block  over  and  under  successive  rollers  into  long,  flat  iron  bars  ;  the  rolling 
out,  by  like  means,  of  the  flexible,  red  hot  iron  rods,  that  coil  their  bright 
fokls  alarmingly  around  the  spectator,  like  so  many  living  and  literally,  as 
now  and  then  tney  come  in  contact  with  water,  hissing  serpents ;  this,  and 
much  more,  we  witnessed  with  great  satisfection,  though  not  without  a  cer- 
tain sense  of  bewilderment  at  the  astonishing  regularity  with  which  every- 
thing proceeded  amid  a  din  and  what  seemed  confusion  unspeakable.  A  son 
of  Mr.  Burden,  an  intelligent  young  man,  and  a  thorough  workie,  like  his 
father,  is  superintendent  of  this  department. 

"  Thence  we  proceeded  to  other  shops.  In  the  first  was  a  row  of  lads  sit- 
ting before  sharp  biting  macMnes,  within  whose  maw  they  continually  thrust 
thin  blades  of  cold  iron,  and  which  these  reasonino^  and  calculating  machines 
convert  as  rapidly  as  thought,  into  nails  pointed,  headed  and  squared,  ready 
for  use. 

"  In  another,  a  spike  shop,  this  process  was  repeated  on  a  larger  scale  ;  for 
there,  thick  square  rods  of  red-hot  iron  were  thrust  into  the  machines,  which 
by  one  simultaneous  action,  cut  them  off  in  the  requisite  length  for  spikes, 
headed  and  pointed  them,  and  dropped  them  out  below. 

"  No  other  human  agency  is  requisite  to  either  of  these  machines  than 
simply  to  furnish  the  raw  iron,  and  remove  the  finished  fabric  j  the  intelli- 
gent mechanism  does  all  the  rest 

"  The  most  curious  of  all,  however,  is  the  more  recent  invention  of  Mr. 
Burden  for  making  horse  shoes.  Two  machines  are  required  for  this  work, 
:md  a  boy  to  assist  the  process.  In  the  first,  the  iron  in  thin  bars  is  put  in, 
grooved  and  pierced  with  holes  for  the  nails ;  in  the  next,  it  is  flattened  by 
pressure,  and  then  rounded  to  the  precise  form  of  the  hoop.  Shoes  of  all 
sizes  are  thus  made,  and  with  unerring  accuracy.  Moreover,  as  the  nail- 
holes  are  all  punched  upon  an  accurate  calculation  of  the  average  thickness 
of  the  homy  part  of  the  hoof  in  which  the  nails  are  drivai,  there  can  be 
no  possibility,  even  with  a  dnuiken  or  ignorant  blacksmith,  of  pricking  the 
horse,  because  the  nail  can  only  take  the  direction  indicated  by  the  hole. 
This  is,  in  itself,  a  decided  superiority  in  these  shoes  ;  for  every  one  who 
has  kept  horses,  kno\v8  how  liable  the  noble  animal  is  to  suflering  and  lame- 
ness, from  the  holes  of  the  shoe,  punched  by  an  unskillful  blacksmith,  being 
too  br  within  the  rim,  and  consequently  conducting  the  nail  into,  or  close 
upon  the  quick,  instead  of  into  the  horn. 

"  Another  advantage  is  in  the  gn^eat  toughness  of  the  iron  thus  fashioned 
by  machinery ;  for  none  but  the  toughest  would  bear  the  strain. 

price  at  which  Mr.  Burden  can  sell  these  shoes  is  greatly  below 
that  at  ^c^ent  paid,  and  we  hope  soon  to  see  them  in  general  use. 

"  From  tBMBse  lower  regions  of  Mr.  Burden's  dominions,  we  ascended  to 
the  upper  airof  his  fine  residence,  on  the  hill,  surrounded  with  beautifiil 
trees  and  shrubbery,  superb  gardens,  and  comnunding  a  view  up  and  down 
and  across  the  Hudson,  of  great  beauty. 

"  Here,  after  the  day's  work,  Mr.  Burden  is  as  retired  firom  his  factories, 
though  lying  directly  beneath  him,  as  if  miles  away ;  and  we  confess  the 
satisraction  with  which  we  witnessed  th^  taste  and  comfort  that  surrcmnded 
the  dwelling  of  this  self-made  mechanic. 


f. 
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MILK   AND    RAILROADS. 

A  queer  juxtapoeition — ^but  no  ficticn  for  all  that  The  time  was  when 
some  wag  proposed  the  introduction  of  milk  into  our  large  cities  by  means 
of  an  open  canal,  but  the  age  of  canals  has  in  a  measure  passed  a^vay 
The  next  suggestion  was,  that  of  a  covered  aqueduct  and  the  final  distribu- 
tion by  pipes.  This  was  too  costly  a  plan  and  the  pipes  would  have  inter- 
fered \vith  those  for  the  distribution  of  Croton  water  in  New  York  at  least. 
But  this  is  the  "  iron  age"  of  railroads,  and  they  have  successfully  accom- 
plished and  daily  perform  the  task  of  the  introduction  of  pure  and  whole- 
some milk  into  our  city. 

We  suppose  that  the  character  of  suburban  milk  is  pretty  well  known,  at 
least  in  New  York.  Water  is  the  chief  ingredient — starch,  magnesia,  and 
similar  substances  are  added  to  give  what  the  painters  call  body.  The  milk 
from  the  cow,  which  enters  in  a  small  proportion  into  the  compotmd,  is  per- 
haps not  quite  so  bad  as  it  is  usually  represented,  though  we  must  confess 
that  the  cows  are  fed  on  most  villanous  stuff,  which  would  be  rather  out  of 
place  even  in  the  hog  trough.  We  remember  some  curious  details  of  th 
milk  trade  related  by  a  worthy  clergyman  of  our  acquabtance,  who  happen 
ed  to  fall  in  with  a  milkman  while  at  the  pump.  The  fellow  being  of  .1 
frank  disposition,  cheerfully  communicated  many  interesting  particulars  of  a 
"  professional"  character.  Among  others,  he  stated  that  unless  a  certain 
quantity  of  water  were  added,  he  could  find  no  purchasers  for  his  milk,  a.s 
from  its  color  and  consistency  he  would  be  suspected  of  adding  the  refuse  of 
the  starch  factories ! 

We  put  these  things  on  record  for  the  benefit  of  future  antiquarians — they 
already  belong  to  the  history  of  the  past  At  this  moment  pure  and  whole- 
some milk  is  sold  all  over  the  city  at  four  cents  per  quart — ^the  price  for  th' 
composition  above  named  was  six,  undoubtedly  owing  to  the  cost  of  the  ma- 
terials. This  wonderful  revolution  has  been  wrought  through  the  agency 
of  the  New  York  and  Erie  railroad — and  affords  a  fine  example  of  the  be- 
nefits of  railroads.  This  may  be  thought  by  some  a  small  matter,  but  it  is 
far  otherwise,  for,  sometime  since,  we  were  informed  that,  if  the  milk  busi- 
ness were  to  <|ontinue  as  it  had  commenced,  it  would  be  found  necessary  and 
profitable  to  rtm  for  its  accommodation  a  special  train. 

The  following  is  the  mode  in  which  the  transportation  is  performed,  as  re- 
lated by  a  resident  of  Orange  county,  in  the  Cultivator : 

,"  The  cows  are  milked  early  in  the  morning  at  Goshen  and  its  vicinity, 
the  milk  put  into  cans  containing  from  60  to  75  quarts,  into  which  a  tin  tube 
filled  with  ice  is  inserted,  and  stirred  imtil  the  animal  heat  is  expelled  from 
the  milk.  It  is  then  sent  by  the  railroad,  and  arrives,  a  distance  of  80  miles 
at -the  milk  depots  (which  are  numerous  in  the  city,)  in  four  aiid  a-half  hours 
The  tube  filled  with  ice  is  again  inserted,  and  the  milk  thus  kept  cool  and 
sweet  until  sold.  It  can  be  afforded  io  the  public  at  four  cents  per  ^uart,  of 
which  the  iarmer  gets  two  cents  per  qiLjrt  and  is  well  satisfied,  as  u  yields 
mere  than  butter  at  twenty-five  cents  per  pound." 

Here  we  find  that  three  parties  are  benefited.     The  fiirmer  makes  a  pro- 
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fitable  disposition  of  his  milk — the  railroad  company  receives  a  handsome 
freight  and  the  public  a  pure  and  at  the  same  time  cheap  article.  Not  only 
so,  but  this  milk  is  sold  in  the  city  of  Brooklyn,  the  very  head  quarters  of 
the  n^ilk  fartories  and  with  the  whole  of  Long  Island  "the  garden  of  New 
York"  at  its  back. 

After  this,  who  can  say  that  railways  are  not  destined  to  add  to  the  com- 
forts and  luxuries  as  well  as  to  the  necessities  of  life — or  who  can  say  that 
the  city  of  New  York  has  yet  began  to  realize  the  benefits  it  will  derive 
from  being,  at  some  distant  day,  the  centre  of  a  web  of  "judiciously  located 
and  well  constructed"  railwa)rs. 

-  CiTEAP  Travelling. — Those  splendid  steamers,  the  Troy  and  Empire, 
now  carry  passengers  from  Troy  to  New  York  for  25  cents,  and  sometimes 
for  12^  cents.  No  one  can  find  any  fault  with  this  nrice  but  the  proprietors. 
So  much  for  "  chartered  monopolies." 

We  take  the  above  paragraph  from  the  Troy  Whig,  and  regret  that  it 
had  not  been  accompanied  with  a  word  of  disapproval  by  the  editor  of  that 
oxcellent  paper.     This  competition,  ruinous  as  it  must  be  to  the  proprietors, 

15  also  injurious  to  the  community.  It  leads  people  from  home,  because  it 
IS,  the  say,  cheaper  to  go  than  to  remain,  and  many  into  other  expenses 
which  they  cannot  afford.  The  prices  for  passage  should  be  fixed  at  rea- 
sonable rates  to  those  who  must  travel,  but  at  the  same  time  at  rates  which 
will  compensate  liberally  those  who  invest  their  capital  in  such  boats,  and 
provide  such  accommodations  and  excellent  officers  as  arrf  found  in  the  above 
named  boats  and  in  the  boats  of  the  Peoples'  line  on  the  Hudson.  We  re- 
fer, not  invidiously  to,  but  because  we  have  known  them  personally  for  years 
and  can  say  confidently  that  more  competent  and  careful  men  caimot  be 
faund  in  the  business,  than  in  the  commanders  of  the  boats  referred  to. 

Western  Railroad. — Receipts  for  one  week,  June  3d, 

1843, §12,008 

1842, 9,972 

Increase, 2,036 

Total  increase  in  May,  §10,105,  being  over  25  per  cent 

The  result,  in  part,  of  the  adoption  of  the  system  of  "  low  fiires."  One 
unacquainted  with  the  operations  of  a  business  railroad,  i.  e.  on  which  all 
kinds  of  freighting  is  done,  will  hardly  believe  the  assertion  that  a  drove  of 
1600  live  hogs  were  carried  over  the  Western  railroad  a  few  days  ago,  in 

16  cars  in  one  train,  and  50  head  of  cattle  were  also  to  go  in  the  same  train. 
As  many  as  3000  hogs  have  been  taken  over  that  road,  in  one  train,  we  were 
told,  when  at  the  Greenbush  depot  for  a  few  minutes,  a  short  time  since,  and 
at  an  expense  of  course  little  greater  than  their  feed  would  have  cost  while 
travelling  to  Boston.  Thus  it  is  that  Boston,  steps  in  between  New  York 
and  the  western  business,  and  says  "  after  us,  gentlemen,  you  can  help  your- 
selves if  you  will ;"  may  we  ask  when,  when  will  the  citizens  of  New  York 
see  and  feel  the  necessity  of  helping  themselves? 
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NATIONAL  msTrnrra. 

At  a  late  meeting  of  the  institute,  Capt.  Qeo.  W.  Haghes,  of  the  topo- 
graphical engineers,  made  the  following  remarks  on  the  subject  of  the  stone 
of  which  the  great  Plymouth  breakwater  is  constructed,  specimens  of  which 
have  been  presented  to  the  institute  by  T.  W.  Fox,  consul  of  the  United 
States  at  Plymouth: 

"  In  listening  to  the  reaching  of  the  record  of  the  proceedings  of  last  meet- 
ing, one  item  especially  arrested  my  attention,  in  relation  to  which  I  beg 
leave  to  offer  a  few  observations.  I  refer  to  the  letter  of  Mr.  Fox,  of  Ply- 
mouth, in  which,  after  expressing  a  deep  interest  in  the  success  of  the  Na- 
tional Institute,  he  informs  the  corresponding  secretary  that  he  has  shipped 
for  our  cabinet  a  large  specimen  of  the  stone  used  in  the  construction  of  the 
breakwater  at  Pljrmouth — one  of  those  stup>endous  works,  combining  the 
useful  with  the  grand,  for  which  his  government  is  so  justly  celebrated,  and 
which  may  be  said  to  mark  the  difference  between  the  utilitarian  structures 
of  modern  times  and  the  gigantic  but  useless  and  unmeaning  works  of  remote 
antiquity.  The  dimensions  of  the  breakwater  are  as  follows:  Breadth ^t 
base,  410  feet ;  ditto  at  top,  95  feet ;  breadth  of  front  sea-slope,  86  feet ;  ditto 
inner  or  land-slope,  1 10  feet ;  average  breadth  of  fore-shore,  66  feet ;  breadth 
of  outer  sea-slope,  108  feet  ;  length  at  the  base,  1800  yards  ;  ditto  on  the  top, 
1700  yards ;  average  height  42  feet  It  is  nearly  finished,  and  when  com- 
pleted will  contain  about  3,500,000  tons  of  ston^,  at  a  cost  of  nearly  £1,600,- 
000,  including  the  accessary  works. 

"  All  the  rock  employed  in  the  structure,  with  the  exception  of  about  100,- 
000  tons  of  cut  granite,  is  a  limestont  (abounding  in  madrepores)  from  the 
Oreston  quarries  on  the  cutwater  near  Plymouth.  The  weight  of  a  cube 
foot  of  this  stone  is  168  lbs.  or  13^  cube  feet  to  the  ton.  When  the  late  Mr. 
Rennie  undertook  this  work  he  considered  it  as  a  matter  for  congratulation 
that  so  'enduring  a  material  as  the  Oreston  limestone  could  be  procured  with 
so  much  facility ;  but  subsequent  experience  has  shown  that  that  eminent  en- 
gineer was  in  great  error  in  reference  to  its  durability  in  salt  water,  owing 
to  the  ravages  to  which  it  is  exposed  from  the  attacks  of  a  small  s/iell-JisU, 
which  perforates  it  in  all  directions,  and  gives  to  the  stone  a  honey-comb  ap- 
appearancej,  not  unlike  that  of  wood  bored  by  the  carpenter  bee  or  by  the  sea 
worm.  This  enemy  of  the  limestone  is  called  the  saxicara  rvgosa  of  Lam- 
arck, or  mytUus  rugosa  of  Linnaeus.  It  belongs  to  the  genera  Lithophaga 
section  C,  Termipeda,  first  order  of  the  11th  class,  conchifera,  of  Lamarck 
who  thus  describes  it :  "  Lithopaga,  third  genus ;  boring  shells,  without  ac 
cessory  pieces  or  shetrths,  and  more  or  less  gaping  at  their  anterior  side 
ligament  of  the  valves  external.  Saxicava :  shell  bivalve,  transverse,  ine- 
quilateral, gaping  anteriorly  at  the  superior  marg^  ;  hinge  almost  without 
teeth  ;  ligament  external.  The  petricola  pholadeformis  belongs  to  the  same 
genera."  The  saxica\'a  generally  attach  themselves  to  the  blocks  of  stone 
between  the  bottom  and  the  line  of  low  water  ;  but  they  are  sometimes  found 
above  that  level.  They  penetrate  the  stone  to  the  depth  of  five  or  six  inches, 
and  when  this  portion  becomes  abraded  by  the  action  of  the  waves,  they  bore 
still  deeper  into  the  rock.  By  this  process,  this  immense  work  is  slowly  but 
certainly  crumbling  to  decay ;  and  it  is  stated,  on  semi-official  authority,  *  that 
hundreds  of  tons  are  destroyed  l^  it  (the  saxicava)  in  every  year.'  They 
adhere  to  the  limestone  in  thousands,  at  first  not  longer  than  a  pea,  but,  as 
they  bury  themselves  in  the  rock,  increase  in  size  till  they  attain  half  an  inch 
in(^ameter.  It  seems  doubtful  if  they  feed  on  the  material  of  the  rock,  as 
they  put  out  their  feelers  from  the  holes  to  catch  such  food  as  may  be  float- 
ing by. 
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"  The  quay  ■v^orki^the  dock-ynrd  at  DevontJort,  built  of  Portland  stone, 
has  also  suffered  fronfrhe  ravages  of  this  animal. 

"  It  is  not  to  tJte  loose  stones  akme  that  the  saxicara  adhere,  for  they  like- 
wise attach  themselves  to  the  native  rock  below  the  surface  of  the  water  ; 
and  it  is  said,  '  that  their  operations  have  been  so  extensive  as  to  deepen  the 
water  in  some  places  several  feet.  I  have,  in  walking  along  the  beech  of 
Plymouth  sound,  picked  up  stones  whicR  had  been  perforated  and  detached 
by  the  active  agency  of  these  persevering  conchifera. 

"  The  modus  operandi  by  which  these  animak  bore  into  the  solid  rock 
has  been  the  subject  of  much  discussion.  That  it  is  not  by  eating  or  gnaw- 
ing into  it  is  rendered  pretty  certain  by  their  soft  bodies  and  fragile  shells. 
Dr.  Buckland  supposed  that  the  holes  were  produced  by  the  action  of  an 
acid  secreted  by  the  animal ;  but  to  this  theory  it  may  be  objected  that  no 
acid  has  been  found  it  it,  and  that  if  there  were  it  would  be  as  likely  to  act 
on  its  own  shell  as  on  the  limestone.  Tcy  this  latter  objection  it  might  be  re- 
plied that,  perhaps,  the  vital  principal  would  resist  this  action.  Profeasor 
Scdgewick  suggested  that  the  animal  probablj^^  effected  its  lodgment  by  the 
rapid  ajritation  of  Avater  in  small  vortices.  We  know  that  rocks  in  running 
waters  are  frequently  pierced  by  a  similar  agency. 

"  1  have  recently  seen,  in  the  cabii>et  of  Mr.  Bruff,  of  this  city,  a  frag- 
ment of  a  limestone  rock  from  the  vicinity  of  Gibralter  perforated  by  the 
action  of  a  shell-fish,  the  shells  of  which  are  contained  in  the  cavities.  But 
the  saxicava  must  not  be  confounded  with  the  date  fish,  so  called  from  its  resem- 
blance to  that  fruit,  found  in  the  Mmestone  mud  of  the  Mediterranean,  which 
becomes  on  exposure  sufficiently  indurated  to  form  a  good  building  material. 

"  It  may  be  of  some  consequence,  Mr.  President,  that  these  facts  should 
be  known,  especially  to  the  architect  and  engineer,  and  this  must  be  my 
apology  for  trespassing  so  long  on  the  time  of  the  meeting.  It  would  ap- 
pear, from  the  statements,  that  the  only  materials  which  can  be  used  with 
absolute  safety  in  submarine  structures  are  granite,  greenstone,  basalt,  or 
some  other  stone  which  has  been  previously  fused." 

NEW    METHOD    OF    SENDING    POEK    TO    MARiET. 

We  find  in  the  Troy  WhJg  the  following  novel  description  of  sending 
pork  to  market.  It  is  certainly  an  improvement,  in  point  of  economy,  and 
still  it  will  be  vastly  improved  upon  when  the  New  York,  and  Erie  and 
other  railroads  shall  be  completed  to  the  great  pork  region  of  our  country. 
We  shall  then  see  cars  constructed  for  that  purpose  and  filled  with  the  pro- 
duce of  the  west  in  bulky  and  brought  to  our  market  daring  the  cold  seasons, 
and  thus  not  only  stive  a  vast  expense  in  packages,  but  also  give  our  citizens 
not  only  the  benefif  ofirinter  employment,  but  also  of  constant  new  supplies, 
and  of  course  regular  prices,  during  the  \vinter — advaiUages  to  our  citizens 
which  alone  would  be  worth,  in  seven  years  the  cost  of  a  raOroad  from  New 
York  tq^Cinciiih'ati 

"  We.saw  yesterday  at  one  of  our  docks  a  canal  boat  loaded  with  pork  in 
Imlk,  shijSped  by  W.  Klartin  &  Co.,  of  Circleville,  Ohio,  by  the  Troy  and 
Erie  line  This  pork  is  cut  up  in  the  following  manner.  After  taking  off 
the  head  and  hams,  the  remainder  of  the  hog  is  cut  into  four  pieces,  which 
are  first  Avashed  with  a  solution  of  saltpetre,  and  th,en  sprinkled  with  salt 
With  no  other  preparation  than  this,  they  are  shipped  in  bulk  from  Circle- 
ville to  New  York,  where  they"  will  be  Tacked  and  re-seJted  in  the  usual 
manner. 
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The  lot  of  pork  to  which  we  refer,  contained  66  tons,  and  looked  as  well 
as  any  pork  we  ever  saw.  By  this  new  method  of  cutting  it  up,  a  great 
saving  is  effected  in  the  cost  oi  transportation ;  the  quality  of  the  pork  ^ing 
preserved  equally  well  as  when  barrelled.  This  shipment  will  doubtless 
be  followed  by  others  of  a  similar  nature." 

TROT   AND   SCHENECTAOT   KAILROAD. 

We  passed  over  this  road  a  few  days  since,  and  found  it  imcommonly  easy 
to  ride  upon.  On  leaving  the  Troy  House  after  an  excellent  breakfast,  we 
entered  the  car,  which  seems  to  have  been  constructed  with  a  view  to  clean- 
liness and  comfort,  being  sustained  by  the  "  atmospheric  springs,"  and  well 
ventilated.  We  were  taken  by  horse  power  over  the  Hudson,  to  the  depot, 
and  in  a  few  minutes  were  attached  to  a  locomotive  and  under  way,  at  a  ra- 
pid rate,  notwithstanding  the  ascent,  after  passing  a  short  distance,  was  at  the 
rate  of  52  feet  to  the  mile  for  several  miles.  The  route  from  Troy  to  Sche- 
nectady, by  the  railroad  is  delightful ;  well  cultivated  fields,  the  canal  with 
its  numerous  boats  passing  in  each  direction ;  the  Hudson  stretching  far  to 
the  north  ;  the  Mohawk  with  its  beautiful  Cohvft,  its  winding  among  the 
hills  and  its  aqueduct  for  the  passage  of  the  canal ;  and  the  far  off  green 
hills  which  are  beheld  constantly  presenting  new  and  beautiful  vicnvs,  will 
render  this  road  from  New  York  to  the  west  a  favorite  route.  It  will  at 
least  come  in  for  its  share  cf  the  travel  when  it  is  better  known.  From  the 
little  opportunity  we  had  to  examine  the  work,  we  werei  led  to  believe  that 
it  is  well  built,  well  found  and  icell  managed  and  therefore  deserves  to  be 
well  patronized. 

DIVIDENDS   ON    RAILROAD    STOCKS. 

"  The  Boston  and  Worcester  railroad  company  have  declared  a  dividend 
of  3  per  cent,  for  the  last  si.x  months." 

We  desire  hereafter  to  give  an  account  of  all  declared  dividends  upon 
railroad  stocks  in  the  United  States,  and  therefore  will  thank  the  officers  of 
the  different  railroad  companies  to  furnish  us  with  official  statements  when- 
ever dividends  are  declared,  that  we  may  be  able  to  show  the  present  and 
prospective  value  of  such  investments,  which  we  believe  will  be  found 
among  the  most  profitable  and  the  safest  in  the  country. 

"  Fleai«  exclianga"  with  thn  Railrowi  Jonmal,  and  if  yon  will  do  na  the  fSTor  to  t»j  that  "  liw  num- 
ber for  July  is  recrired,  and  may  be  examined  at  our  office ;"  and  that  "  tabacription*  will  be  received, 
and  the  money  forwarded ;"  and  if  jan  will  ertn  go  lo  far  as  to  copy  the  lim  of  contents,  yon  will 
greatly  oblige  the  Editors,  iind  aid  the  cause. 
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